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Lockheed Aircraft Corp. , Sunnyvale, Calif. 
GENERAL RESEARCH REPORT 1959. Jan 60, 108p. 
360 refs. LMSD-288164; AD-233 098. 
Order from LC mi$5. 70, ph$16. 80 PB 148 703 
The work is described in 18 sections corresponding to 
the 5 major subject areas of : Physics, Flight Sciences 
Chemistry, Mathematics, and Communications. Each 
section is followed by a list of the pertinent external 
and internal publications and technical presentations. 
In those cases where the work summarized has not yet 
been published externally, detailed internal 
reports have been completed or are in press. In al- 
most all cases the work described is a continuation of 
programs started in past years and is generally a part 
of the projected program for 1960. (Author) 


ASTRONOMY 


Harvard Coll. Observatory, Cambridge, Mass. 
HIGH-RESOLUTION PLANETARY PHOTOGRAPHY 
WITH A BALLOON-BORNE TELESCOPE, by Gerard 
de Vaucouleurs. Scientific rept. no. 1 on Contract 
AF 19(604)3074. 1 Apr 59, 40p. 12 refs. AFCRC-TN- 
539-243; AD-211 480. 

Order from LC mi$3.00, ph$6. 30 PB 148 669 
The resolution limit in planetary photography is dis- 
cussed from the point of view of the platform stabiliza- 
tion and guidance requirements, assuming optimum 
performance of the optical system. The elementary 
geometric approach involves the conventional Rayleigh 
tolerance and corresponding Dawes resolution limit for 
a given aperture, the magnification of the system 
matching the conventional resolution of the photo- 
graphic plate. For a 24-in. telescope this treatment 

Suggests that a stabilization to a few tenths of a second 
of arc for periods of a few seconds of time may be 
sufficient. (Author) 


Astrophysics 


Centro di Studio per la Fisica Delle Microonde 

(Italy). 
ON METEOR ABLATION IN THE ATMOSPHERE, by 
Franco Verniani. Technical note no. 4 oh Contract 
AF 61(052)227. Mar 60, 32p. 32 refs. AFCRL-TN- 
60-981. 
Order from LC mi$3.00, ph$6. 30 PB 152 212 
The usually adopted theory of the meteoric ablation is 
critically examined and improved. More approximate 
expressions are given for the fundamental equations 
of the ablation. New methods are proposed for deter- 
mining the effective latent heat of ablation and the 
meteoric density. The use of these methods with some 
experimental data of Whipple gives a moan. value of the 
effective latent heat of ablation of about 10/ joule/kg, 
and moreover suggest the existence of two essentially 
different types of peer compact meteors (density 
of about 2, 4 gr /cm”) and dustballs (density of about 
0,2 gr/cm”). (Author) 


Harvard Coll. Observatory, Cambridge, Mass. 
CLASSIFICATION OF SOLAR PROMINENCES. IX. 
1946, by Donald H. Menzel and F. Shirley Jones. 
Scientific rept. no. 5 on Contract AF 19(604)4962. 
Mar 60, 53p. AFCRC TN-60-243; AD-234 798. 

Order from LC mi$3. 60, ph$9. 30 PB 148 713 


A tabulation and analysis of the behavior classification 
of prominences are presented as observed at the high 
altitude observatory at Climax, Colorado, during the 
year 1946. (Author) (See also PB 144 958). 


Palomar Observatory, San Diego, Calif. 
ASTROPHYSICAL RESEARCH IN SPACE, by Jesse L. 
Greenstein. Special technical rept. no. 2 (Pre-print) 
on Contract AF 49(638)21. 21 Sep 59, 15p. AFOSR TN- 
59-907; AD-226 328. 

Order from LC mi§$2. 40, ph$3. 30 PB 152 302 
Report contains a brief review of the problems and 
some of the findings which may result. 
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Saskatchewan U. [Canada]. 
BASIC RESEARCH ON AURORA AND AIRGLOW, by 
D. M. Hunten and A. Vallance Jones. Final rept. FRB 
on Contract AF 19(604)1831. 30 Apr 60, 58p. 25 refs. 
AFCRC- TR-60-275. 
Order from LC mi$3. 60, ph$9. 30 PB 152 281 
Abstracts or summaries of all the publications and re- 
ports are given. A brief discussion is given on the in- 
struments in use in the work with special emphasis on 
instrumentation constructed. Modifications made to 
the two photographic spectrographs are described and 
a brief description is given of the high speed patrol 
spectrograph. An account is given of the status of in- 
vestigations on the twilight emissions in the airglow of 


sodium, lithium, ionized calcium, potassium and mole- 


cular oxygen. Results in the spectroscopy of aurora 
include important work in the obtaining of high-disper- 
sion spectra of sunlit auroral rays and of type-A red 
aurora. Observations of the behaviour of the hydrogen 
emissions in the development of aurora as seen from 
Saskatoon are discussed. New information has been 
obtained on the night airglow spectra between 1.0 and 
4.0. Determinations of temperature from auroral 


spectra and from night airglow spectra have been made. 


Saskatchewan U. [Canada]. 
RELATIVE INTENSITY OF NITROGEN BAND SYS- 
TEMS IN AURORA, by D. M. Hunten. Scientific rept. 
no. BR-22 on Contract AF 19(604)1831. Dec 59, 10p. 
12 refs. AFCRC-TN-60-278. 
Order from LC mi$1.80, ph$1.80 PB 152 282 
Relative intensities are derived for certain bands of 
the following systems: N2 Vegard-Kaplan, first posi- 
tive, and second positive; N3 first negative’and 
Meinel. Already available auroral spectra, most of 
them photoelectric, were used. Factors relating the 
photon intensity of a band to that of the whole system 
are derived or collected, and used to find typical 
relative photon intensities for each system. Much 
better results could be obtained from spectra taken 
especially for the purpose, and some of the calcula- 
tions could be refined also. (Author) 


Space Sciences Lab. , General Electric Co. , 

Philadelphia, Pa. 
THE DYNAMIC STABILITY OF THE UPPER ATMOS- 
PHERE OF VENUS, by Jean I. F.. King. Rept. on Con- 
tract AF 04(647)269. Oct 60, 10 p. 4 refs. Technical 
Information Series rept. R60SD453. 
Order from LC mi$1. 80, ph$1. 80 PB 152 464 
The far-infrared limb darkening curve measured by 
Sinton and Strong is used to determine the thermal 
stability of the optically accessible Venus atmosphere. 
It is found that the atmosphere above the obscuring 
layer is convectively stable with a lapse-rate about 
half that of the Venus adiabatic lapse-rate. The ob- 
served temperature decrease with height together with 
the radiative heating pattern shows similarities to the 
upper terrestrial troposphere and, conversely, argues 
against the presence of a low, warm, ozone-generated. 
stratosphere. These results which are inferred from 
hard-won telescopic data point up the need and useful- 
ness of near-Venus radiation probe measurements. 
(Author) 
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Stanford Electronics Labs., Stanford U., Calif. 
THE DETECTION OF RADAR ECHOES FROM THE 
SUN, by R. C. Barthle. Scientific rept. no. 9 on Con- 
tract AF 19(604)2193. 24 Aug 60, S8p. 13 refs. 
AFCRL TN-60-969. 

Order from LC mi$3.60, ph$9.30 PB 152 391 
During several periods in 1958 and 1959 experiments 
were conducted for the purpose of obtaining a radar 
echo from the sun. Using a 40-kilowatt transmitter, 
coded sequences of transmitted pulses, a broadside 
array of rhombic antennas, conventional receiving 
equipment, and a detection process which included the 
use of a digital computer, solar echoes were obtained 
in April 1959. For the September 1959 trials a ran- 
dom length sequence of transmitted pulses was used 
with a higher-gain antenna arrangement. Increased 
solar activity during the period, along with equipment 
difficulties, prevented realization of the anticipated 
increase in the output signal-to-noise ratios. A study 
of the correlation characteristics of adjacent fre- 
quency bands in the solar-echo background-noise 
spectrum revealed correlation coefficients of con- 
sistently high values. The results of this study were 
used in a data reduction technique which resulted in a 
net improvement of the output signal-to-noise ratios. 
The improvement made possible by this technique was 
sufficient to enable detection of radar echoes from the 
sun in the September, 1959, trials with computed 
error probabilities which are numerically smaller 
than those obtained in the April 1959 trials. 


Uppsala U. (Sweden). 
THE DAILY VARIATION OF THE COSMIC RAY NU- 
CLEONIC COMPONENT AT MURCHISON BAY AND 
UPPSALA, by Arne Eld Sandstrém, Eric Dyring, and 
Stig Lindgren. Technical note no. 2 on Contract 
AF 61(514)1312. 8 Feb 60, 40p. 24 refs. AFCRC-TN- 
60-412. 
Order from LC mi$3. 00, ph$6. 30 PB 152 204 
In both places the monitors were of the standard pat- 
tern with 12 proportional counters filled with 97 per 
cent enriched B"’F3. The first and second harmonics 
of the mean daily variation have been determined both 
for yearly periods and for each sun rotation period. 
Vector sum diagrams for the first harmonics in the 
latter case are given covering the intervals 31 Aug. 1956 
to 1S Aug. 1959 for Uppsala and 13 Sep. 1957 to 
29 April 1959 for Murchison Bay. In some instances a 
considerable phase shift has taken place from one se- 
quence of sun rotation periods to another. These phase 
shifts were not contemporary at the two stations. The 
first harmonic of the 12-month means displays a high 
degree of constancy with only a small secular phase 
shift. The amplitudes of the second harmonics are 
very small. Conditions are especially favourable con- 
cerning the deviation in the earth's magnetic field of 
the particles registered by the Murchison Bay monitor. 
Accordingly it has been possible to determine the di- 
réction of the anisotropy with a fairly good accuracy. 
The Murchison Bay records do not show any prominent 
phase shift with the Kp index. Concerning Uppsala, 
days with #&1* may have a much later time 
of maximum than other days. There appears to be a 
small but consistent variation of the amplitude with 
Kp index. (Author) 
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U. (Sweden). 
FIRST AND SECOND HARMONICS OF THE DAILY 
VARIATION OF THE COSMIC RAY NUCLEONIC 
COMPONENT AT UPPSALA AUG, 31, 1956 TO 
AUG. 31, 1957, by Arne Eld Sandstrém and Stig 
Lindgren. Technical note no. 1 on Contract 
AF 61(514)1312. 21 Apr 59, 19p. 11 refs. AFCRL-TN- 
60-663. 
Order from LC mi$2. 40, ph$3. 30 PB 152 211 
The mean daily variation for every single solar rota- 
tion period has been treated as well as the mean daily 
variation for the whole year. To study the correlation 
with geomagnetic activity the days were divided into 
five classes according to their K,-indices. The first 
and second harmonics for each class of days were de- 
termined for the period Aug. 31, '56 to Aug. 31, '57. 
The disturbing influence of the sharp intensity drop 
following the onset of a Forbush decrease concerning 
the daily variation is discussed specially. The influ- 
ence is found to be negligible not only as far as the 
yearly mean is concerned but also as regards the 27 
days sun rotation periods. The influence becomes se- 
rious only in the case of the most disturbed days when 
phase and amplitude are studied as functions of the Kp- 
index. The mean value of the time of maximum is 
found to be 1300 GMT for the first harmonic and 0530 
GMT for the second harmonic. The yearly mean of the 
amplitude is 0, 32 per cent in the first case and 0, 034 
per cent in the second. The dependence of phase and 
amplitude on the Ky index is very small. (Author) 


Uppsala U. (Sweden). 
GEOPHYSICAL ASPECTS OF COSMIC RAYS: DAILY 
VARIATIONS OF MESON COMPONENT. PART L 
TEXT, by Arne Eld Sandstrém, Eric Dyring, and 
Stig Lindgren. Status rept. no. 12, Part 1, on Contract 
AF 61(514)1312. 14 Apr 60, 139p. 19 refs. GRD TN- 
60-6141. 
Order from LC mi$6. 90, ph$21. 30 PB 152 209 
A short description is given of the routine tests and 
other means of checking the performance of the C. R. 
equipment and the reliability of the records. Harmonic 
analysis has been performed on the mean daily varia- - 
tion of the meson component. Tables are given contain- 
ing amplitudes and phases of the first and second har- 
monics for sun rotation periods as well as for 12-month 
periods and calendar years. The tables contain also 
the standard errors calculated from (1) the Poisson 
distribution, (2) the residuals after fitting the first har- 
monic, (3) the residuals after fitting the sum of the 
first and second harmonics. Harmonic dials and vector 
sum diagrams illustrate the data obtained from 9 nieson 
telescopes. It can be shown that in some cases a sec- 
ond harmonic exists which is not due to residual atmos- 
pheric effects. The experiment with linked asymptotic 
directione proves that in a direction parallel to the 
earth's axis of rotation, the mean daily variation for 
12-month periods has a very small or no amplitude. 
The first harmonic displays a negative phase shift for 
increasing Kp values. (Author) 


Uppsala U. (Sweden). 
GEOPHYSICAL ASPECTS OF COSMIC RAYS: DAILY 
VARIATION OF MESON COMPONENT. PART II. 
FIGURES, by Arne Eld Sandstrém, Eric Dyring, and 
Stig Lindgren. Status rept. no. 12, Part 2, on Con- 
tract AF 61(514)1312. 14 Apr 60, 30p. GRD TN- 
60-614 (II). 
Order from LC mi$2. 70, ph$4. 80 PB 152 210 


Figures only. (See also PB 152 209). 


Saskatchewan U. (Canada). 
INTERFERENCE WEDGE PHOTOMETER FOR 
TWILIGHT SODIUM, by E. B. Lotochinski and 
D. M. Hunten. Scientific rept. no. BR-18 on Contract 
AF 19(604)1831. May 59, 38p. 4 refs. AFCRC-TN- 
59-481. 
Order from LC mi$3.00, ph$6. 30 PB 152 284 
A detailed description is given of a photoelectric 
photometer for the automatic observation of twilight 
sodium emission. Its features are simplicity of op- 
eration and high sensitivity along with ease of calibra- 
tion. It uses the properties of a wedge interference 
filter to discriminate against the strong solar contin- 
uum in twilight and permits the sodium lines to be 
measured for solar depressions greater than 5° Op- 
erating notes and sample observations are included. 
(Author) 


BEHAVIORAL SCIENCES 


Human Engineering 


American Inst. of Research, Pittsburgh, Pa. 
TASK AND PART-TASK TRAINERS AND TRAINING, 
by Robert B. Miller. Rept. on Human Engineering 
Factors in Training Equipment Design, Contract 
AF 33616)2080. June 60, 95p. 9 refs. WADD Tech- 
nical rept. 60-469. 
Order from OTS $2. 25 PB 171 139 
Because enough simulators for sufficient and varied 
practice in job skills are rarely available, simpler de- 
vices are needed for training parts of tasks. In addi- 
tion, learning total jobs one step at a time may be more 
efficient. Procedures for dividing total performance re- 
quirements into training segments lending themselves 
to distinctive types of trainers are described. Principal 
variables in the division are phase of learning and time- 
sharing of activities. Risks of improper part-task 
training are detailed and principles for reducing such 
risks are proposed. Classes of trainer identified are: 
I. Familiarization Trainers, II. Instructed-Response 
Trainers, and III. Automatized Skill Trainers. Essential 
training and human engineering variables are described 
for each of the above classes of devices. Potentialities 
of the Class II device are emphasized. (Author) 
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Bolt, Beranek and Newman, Cambridge, Mass. 
HUMAN ENGINEERING PRINCIPLES FOR THE DE- 
SIGN OF SPEECH COMMUNICATION SYSTEMS, by 
Karl D. Kryter. Rept. on Contract AF 19(604)4061. 
Aug 60, 20p. 8 refs. AFCCDD TR-60-27, formerly 
AFCRC TR-58-62. 

Order from LC mi§$2. 40, ph$3. 30 


PB 152 255 


School of Aviation Medicine, Brooks AFB, Tex. 
AN EXPLORATORY STUDY OF CHANGES IN PRO- 
FICIENCY IN A HYPODYNAMIC ENVIRONMENT, by 
Bryce Hartman, Richard E. McKenzie, and Duane E. 
Graveline. July 60, 14p. 4 refs. Rept. 60-72. 
Order from LC mi§2. 40, ph$3. 30 PB 152 215 


Simulated weightlessness for a prolonged period was pro- 
duced by the body immersion technic. Changes in 
psychomotor efficiency were assessed during im- 
mersion and after return to the normal environment of 
1G. Systematic changes in a relatively simple task 
were obtained during immersion. Gross disruptions in 
psychomotor behavior on return to the normal environ- 
ment were observed. Accompanying this were in- 
creased response times on three different kinds of 
tasks in a systems operator simulator. These results 
Suggest that the functional capabilities of a man, while 
adequate during prolonged weightlessness, will be 
seriously impaired during the re-entry phase of space 
flight. (Author) 


Personnel and Training 


Naval Personnel Research Field Activity, San Diego, 

Calif. 
TRAINING AND UTILIZATION OF SONARMEN AS- 
SIGNED TO MINE FORCE, UNITED STATES PA- 
CIFIC FLEET, by Edward J. Pickering and Adolph V. 
Anderson. Mar 60, 55p. 2 refs. Technical Bulletin 
60-4. 
Order from LC mi$3. 60, ph$9. 30 PB 152 121 
Sixty-nine sonarmen on twenty randomly selected 
Pacific Fleet minesweepers were interviewed in order 
to obtain information regarding their training and utili- 
zation. In general, the findings presented in this re- 
port show that the school training of sonarmen as* 
signed to minesweepers does not match Fleet utiliza- 
tion; that is, much of the training given is not used and 
much needed training is not given. The findings sug- 
gest that those who are to fill the sonarman billets on 
minesweepers might be trained for the specific duties 
they will perform. School training for this type of duty 
would involve a total of 12 to 16 weeks of training in- 
cluding training in basic electronics, operation and 
maintenance of mine detection gear, and CIC and 
radar watchstanding. 


Ohio State U. Research Foundation, Columbus. 
TEAM TRAINING II: INDIVIDUAL LEARNING. AND 
TEAM PERFORMANCE, by John E. Horrocks, Robert 
E. Krug, and Emil Heermann. Rept. on Contract 
N61339-198. Aug 60, 62p. 121 refs. Technical rept. 
NAVTRADEVCEN 198-2. 


Order from LC mi$3. 90, ph$10. 80 PB 149 962 
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Designed primarily to evaluate the effectiveness of 
team performance under varied training conditions, 
the study was developed along two lines: Task I, which 
dealt with: (1) conditions of training and (2) general - 
ized training; and Task Il, which studied the influence 
of feedback information concerning results. For 
Task I, the problem was the decoding of jumbled sen- 
tences. For Task Il, it was an eliciting of judgments 
of position of a target. Neither individual vs. group 
(conditions of training), nor generalized training had 
any appreciable influence on performance. Knowledge 
of results improved performance, particularly in 
earlier trials. Specific knowledge of results proved 
less effective than general knowledge of results. Pre-? 
training and knowledge of results interacted such that 
knowledge of results interferred with performance 
when pre-training closely resembled the learning task 
and facilitated performance when pre-training did not 
closely resemble the learning task. (Author) 


Personnel Lab., Wright Air Development [Div. ] 
Lackland AFB, Tex. 
AIRMAN PERFORMANCE ON THE GENERAL 
APTITUDE TEST BATTERY AND THE AIRMAN 
CLASSIFICATION BATTERY AC-2A, by Jane 
McReynolds. July 59, 16p. WADC TN-59-42; 
AD-225 115. 
Order from LC mi$2.40, ph$3.30 PB 152 798 
This report released for sale to the public 30 Nov 60. 


Tests of the General Aptitude Test Battery (GATB), 
which the United States Employment Service uses for 
job counseling and placement, were administered to 
large samples of male airmen in 1949 and 1958. Com- 
parisons of the results with normative data for the 
general working population (male and female) are re- 
ported. Airman means for the seven aptitude scores 
derived from paper-and-pencil tests of the GATB were 
distributed about equally above and below the USES 
norms, with the 1958 sample deviating from the norms 
less than the 1949 sample. The more significant dif- 
ferences were accounted for by known sex differences 
in the aptitudes measured. Both airman samples has 
smaller proportions of very high and very low scores 
than the USES distribution. This restriction was atr 
tributed to Air Force screening on a mental qualifying 
test and to self-selection. Two tables give estimates 
of proportions of airmen qualifying for USES job 
categories and for airmen career fields. (Author) 


Personnel Lab. , Wright Air Development Div. , 
Lackland AFB, Tex. 
FACTORIAL STRUCTURE OF AIRMAN PEER NOM- 
INATIONS, by Edwin S. Ewart. June 60, 14p. WADD 
TN-60-140; AD-241 425. 
Order from LC mi§2. 40, ph$3. 30 PB 150 790 
A factor analysis of the intercorrelations of 25 peer 
nomination traits administered to 11 flights of airnven 
in basic training yielded four interpretable factors. 
These were thought to represent dimensions of a gen- 
eral rating factor, good naturedness, soeiability, and 
motivation for military life. (Author) 
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University of Southern California, Los Angeles. 
CURRENT TRENDS IN AUTOMATED TUTORING 
AND THEIR IMPLICATIONS FOR NAVAL TECHNI- 
CAL TRAINING, by Glenn L. Bryan and Joseph W. 
Rigney. Technical rept. no. 29 on Contract Nonr- 
228(02). Dec 59, 52p. 13 refs; AD-232 771. 

Order from LC mi$3. 60, ph$9. 30 PB 152 164 


Current trends toward the automating of training and 
their effect on the Navy's technical training problems 
are described. To establish a background for this dis- 
cussion, a brief resume is presented of some of the 
major difficulties involved in getting training done in 
the military setting. Teaching machines, computer- 
controlled teaching machines, and computer-facilitated 
systems training are discussed in terms of the re- 
search being done and the applications now in exis- 
tence. Comments are presented regarding some futur- 
istic conceptions of automated training. The implica - 
tions of these technological advances for increasing 

the efficiency of technical training in electronics are 
explored for individual and systems training. It is 
concluded that the appropriate role of teaching ma- 
chines would be as supplements to conventional meth- 
ods. Completely automated systems training is clearly 
unrealistic for present-day tactical data-processing 
systems, but the central control computers in these 
systems do offer possibilities for advances in the art 
of systems training that should be taken into consider - 
ation and planned for in the design of systems training , 
facilities. It is recommended that teaching machines 
be tried on a limited basis in two places in the Naval 
training complex: in Class A schools and aboard ships 
as shipboard trainers. (Author) 


University of Southern California, Los Angeles. 
AN EXPERIMENTAL COMPARISON OF TROUBLE 
SHOOTING TRAINING TECHNIQUES, by Glenn L. 
Bryan and Donald H. Schuster. Technical rept. no. 30 
on Contract Nonr-228(02). Dec 59, 75p. 9 refs; 
AD-231 620. 
Order from LC mi$4.50, ph$12. 30 PB 152 165 
The relative effectiveness of-various techniques of train- 
ing men to trouble shoot electronic equipment was in- 
vestigated. One hundred and sixty-two students in the 
U.S. Navy Electronics School at Treasure Island 
served as subjects, devoting the entire 19th week of 
their training course to this end. Three forms of guid- 
ance and two conditions of explanations were studied, 
and the point at issue was the contribution which each 
of these made in training men to apply good trouble 
shooting principles. Each man was given a day of 
standard training on the operating details and circuitry 
of the DAS-3 Loran. This was followed by 3 days of 
experimental training which was evaluated by a tab- 
item criterion test on the fifth day. The criterion test 
indicated that both forms of guidance effectively led the 
trainee to employ good trouble shooting principles. 
This was further substantiated by an independently ad- 
ministered individual trouble shooting test on the SPS- 
10 radar given 3-4 wk later. Men who received expla- 
nations made significantly better scores on the cri- 
terion test than did those men not receiving explana- 
tions. A subsidiary study which sought to measure the 
absolute gains attributable to the training indicated 
that trainees improved their trouble shooting compe- 
tence significantly as a consequence of the 3 days of 
experimental training. For the 47 subjects who partici- 
pated in this phase of the study, there was an average 
gain of 28% in equivalent-form criterion test scores. 


(Author) 135 


Psychology 


Behavioral Sciences Lab., Wright Air Development 

Div., Wright-Patterson AFB, Ohio. 
EFFECTS OF VARIATIONS IN SPECIFICITY OF 
KNOWLEDGE OF RESULTS ON THE IMPROVE- 
MENT OF A PERCEPTUAL SKILL, by Theodore E. 
Cotterman. Rept. on Human Factors in the Design 
of Training Equipment. Aug 60, 32p. 19 refs. WADC 
Technical rept. 58-673. 
Order from OTS $1.00 PB 171 146 
Ninety male undergraduate subjects estimated indi- 
vidually with respect to 120 stimulus photos how many 
degrees a 1/4-inch arrow would have to be turned to 
exactly parallel an adjacent arrowheaded line drawn 
across a 3-1/2-inch circle. The stimuli were pre- 
sented for five seconds with ten seconds between and 
longer rest intervals separating sets of 24. Each set 
contained examples of the same 24 different stimuli in 
random order-cérrect answers ranging from 11 to 44 
degrees and never being duplicated. Knowledge of 
results given orally after each estimation ranged in 
specificity from simple right-wrong information to 
amount and direction of error information for five ex- 
perimental groups. No knowledge was given a sixth 
control group. Differences in mean absolute and alge- 
braic error per stimulus among groups reflect differ- 
ences in specificity of knowledge given. It is con- 
cluded that knowledge of results increases the rate 
and level of learning to perform an absolute judgment 
of spatial extent and this effect is generally greater 
the more specific the knowledge. (Author) 


California U., Los Angeles. 
DYNAMICS OF SOCIAL INFLUENCE, by Bertram H. 
Raven. Annual rept. no. 1, Nov 58-Nov 59, on Con- 
tract Nonr-23354). 7 Dec 59, 18p. 14 refs. 
AD-233 353. 
Order from LC mi$2.40, ph$3.30 PB 150 500 
Contents: 
Bibliography of small group literature 
Review of literature and development of card coding 
system 
Review of educational research 
Measuring the relationship between belief and attitude 
Development of the AB scale 
An investigation of some of the theoretical and em- 
pirical relations between belief and attitude 
Social influence on beliefs and attitudes 
Effects of coercion on change in behavior and belief 
Effects of group pressures on behavior and belief in 
ESP 
Social referents and self-evaluation in examinations 
Individual differences in social influence 
The power preference inventory 


Educational Testing Service, Princeton, N. J. 
EVIDENCE FROM SCHOOL RECORDS ON THE 
EFFECTIVENESS OF ABILITY GROUPING, by John 
W. French. Rept. on Contract Nonr-2214(00). Mar 59, 
29p. 8 refs. 


Order from LC mi$2.70, ph$4.80 PB 148 293 








An important question in education or training pertains 
to the advisability of dividing students into classes so 
as to form homogeneous ability groupings at two or 
more levels. This project represents an attempt to 
find evidence on this question in the files of Navy or 
civilian schools. An absence of relationship was found 
between homogeneity of classes and the effectiveness 
of preparing students for achievement tests either in 
Navy schools or in a New York City high school. In 
the high school, however, students enrolled in high- 
ability classes appeared in some subjects to have a 
definite advantage over students in lower-ability 
classes, whether they were themselves fast or slow 
learners. However, since this finding may be ac- 
counted for by an artifact stemming from the use of 
data in the files, it must be concluded that a definitive 
answer to the problem can only be obtained by means 
of controlled experiments. (Author) 


Human Factors Research, Inc., Los Angeles, Calif. 
HUMAN PERFORMANCE AS A FUNCTION OF THE 
JOINT EFFECTS OF DRIVE AND INCENTIVE MO- 
TIVATION, by Donald N. Buckner and Albert 
Harabedian. Rept. on Contract Nonr-2453(00). Dec 59, 
68p. 18 refs. AD-232 918. 

Order from LC mi$3. 90, ph$10. 80 PB 152 156 
The joint effects of the Hull-Spence motivational con- 
struct, D or generalized drive, and incentive motiva- 
tion, K, on human performance were investigated. Re- 
sults indicated that (1) the subjects who received con- 
ditioning trials prior to the test trials improved their 
performance significantly less than the subjects who 
received no such trials, when transmission scores 
which reflected accuracy or probability of response 
were used as the dependent measures; (2) the subjects 
who received an opportunity to obtain a 72 hr liberty 
did not improve their performance significantly more 
than the subjects who received no such opportunity, 
when transmission scores indicating the accuracy or 
probability of response were used as the dependent 
measures; (3) when transmission scores were used as 
the dependent measures, there was a significant effect 
due to the interaction between the two experimental 
variables; (4) when improvement in reaction times was 
used as the dependent measure, there were no signifi- 
cant differences due to the experimental variations; 
and (5) when scores reflecting improvement in both ac- 
curacy and speed were used as the dependent measures, 
the low drive--high incentive group appeared to im- 
prove its performance more than any other group. 


Human Factors Research, Inc., Los Angeles, Calif. 
REVIEW AND CRITIQUE OF LITERATURE ON 
VIGILANCE PERFORMANCE, by James J. McGrath, 
Albert Harabedian and Donald N. Buchner. Technical 
rept. 1 on Human Factor Problems in Anti-Submarine 
Warfare, Contract Nonr-2649(00). Dec 59, 105p. 

66 refs. AD-237 691. 

Order from LC mi$5. 70, ph$16. 80 PB 152 157 
Contents: 

Introduction to the study of vigilance performance 

The problem of definition 

Vigilance tasks 

Measures of vigilance performance 
Review and critique of studies of vigilance perfor- 

mance 
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The temporal course of vigilance performance 

The effects of display characteristics 

The effects of signal characteristics 

The effects of environmental conditions 

The effects of procedural conditions 

Physiological factors in vigilance performance 

Individual differences in vigilance performance 
Theories of vigilance performance 

Inhibition- reinforcement 

Operant conditioning 

Secondary inhibition 

Expectancy 

Activation 

A Hullian approach 

The empirical model 

Filter theory 

Physiological fatigue 


Human Resources Research Office, George 

Washington U., Washington, D. C. 
EFFECTS OF CORRECT AND INCORRECT KNOWL- 
EDGE OF RESULTS ON ABILITY TO COUNT AUDI- 
TORY STIMULI, by Richard A. Monty, Thomas L 
Myers, and Donald B. Murphy. Rept. on Contract 
DA 49-106-qm-1. Mar 60, 2lp. 11 refs. Research 
rept. no. 3; AD-234 599. 
Order from LC mi§$2. 70, ph$4. 80 PB 148 728 
Two experiments were conducted to determine the ef- 
fects of correct and incorrect feedback on the ability to 
count rapidly produced auditory stimuli. The results 
showed that: (1) correct knowledge of results contrib- 
uted to better performance on blip items of each 
length, but with an effect proportionally more pro- 
nounced on the more difficult items; (2) misinforma-° 
tion (i.e. , incorrect knowledge of results) contributed 
to the disruption of counting ability; (3) the effects of 
correct information and misinformation were evident 
one hour later, in the absence of all feedback; and 
(4) error in counting was directly related to the blip- 
item length. It was concluded that the task would be 
useful as a measure of the effects of sensory depriva- 
tion upon a variety of variables. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
DISTANCES AND RATIOS IN PSYCHOPHYSICAL 
SCALING, by Warren S. Torgerson. Rept. on Contract 
AF 19(604)7400. 13 Oct 60, 15p. Rept: no. 58G-0014. 
Order from LC mi$2.40, ph$3.30 PB 152 542 


Maryland U., College Park. 
FURTHER OBSERVATIONS ON DISCRETE WORK 
ASSOCIATIONS TO VERBAL STIMULI IN A CON- 
TEXT, by Charles N. Cofer. Technical rept. no. 23 
on Learning, Retention and Recovery of Meaningful 
Material, Contract Nonr-595(04). Apr 59, 5p. 5 refs. 
Order from LC mi$1.80, ph$1.80 PB 148 300 


Subjects were asked to use each of a list of word com- 
pounds and each of a list of single words in a sentence. 
Separate tabulations, were made of the words and 
their frequencies which followed in the two sentence 
positions following those of the prescribed material]: 
It was found that the number of different words used 
by subjects in either position for either the compounds 
or the single words did not differ from the number of 
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different words given to the compound elements alone, 
or to the single stimuli under more usual free-associ- 
ation conditions. These results are at considerable 
yariance with earlier reports which had described an 
increase inthe number of different words given in free 
association to compound-word stimuli. (Author) 


Office of Naval Research, Washington, D. C. 
PHYSIOLOGICAL PSYCHOLOGY BRANCH: BIBLIOG- 
RAPHY OF UNCLASSIFIED RESEARCH REPORTS. 
SUPPLEMENT NUMBER 6: JULY 1959-JULY 1960. 
31 July 60, 14p. 104 refs. AD-242 190. 
Order from LC mi§$2. 40, ph$3. 30 PB 116 303S6 
Contents: 

Sensory mechanisms 

Perception and orientation 

Neural basis of behavior 

Response mechanisms 

Supplements report dated Mar 54 (PB 116 303) and its 
supplements 


Perception and Conditioning Lab., Southern Illinois 

U., Carbondale. 
BLOCKED SPEECH COMMUNICATION AND DE- 
LAYED FEED-BACK: AN EXPERIMENTAL ANALY- 
SIS, by Israel Goldiamond. Technical rept. no. 1 
(Progress) for 1 Dec 59-29 Feb 60, on Contract 
AF 19(604)6127. Feb 60, 36p. 
Order from LC mi$3. 00, ph$6. 30 PB 152 389 
A report is presented in two parts dealing with the 
experimental analysis of temporal factors in blocked 
verbal communication, with special attention to the 
role of delayed auditory feed-back. These two parts 
are (1) A rationale for such analysis, (2) A progress 
report of research performed during the first three 
months of contract. 


[Perception and Conditioning Lab. ] Southern Illinois U. , 
Carbondale. 
THE TEMPORAL DEVELOPMENT OF FLUENT AND 
BLOCKED SPEECH COMMUNICATION, by Israel 
Goldiamond. Final rept. and Technical rept. nos. 2-4 
on Contract AF 19(604)6127. Sep 60, 116p. 38 refs. 
Order from LC mi$6. 00, ph$18. 30 PB 152 390 


Contents: 

Technical rept. no. 2. Effects of delayed feedback upon 
the temporal development of fluent and blocked speech 
communication, by Israel Goldiamond 

Technical rept. no. 3. Adaptation to delayed feedback 
as a function of instructions not to monitor, by 
Israel Goldiamond, Chester J. Atkinson, and Robert 
C, Bilger 

Technical rept. no. 4. The distribution of pause dura- 
tions in speech, by Bruce Flanagan 


Personnel Lab., Wright Air Development Center, 
Lackland AFB, Tex. 
ARITHMETIC REASONING ITEMS WITH FORMULA 
RESPONSES, by Mary Agnes Gordon. July 60, 12p. 
2 refs. WADD-TN-60-210. 


Order from LC mi$2. 40, ph$3. 30 PB 152 272 
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This is a study of the effect of practice on item statis- 
tics. Some specific practice effects were found. These 
were not large enough to be troublesome in selecting 
items for a new test from a pool of experimental items. 
If experimental items are protected by initial practice 
items and final time-filling items, most of the prac- 
tice effects can be controlled. Arithmetic reasoning 
items with formula responses as used in this study 
were found to be suitable for moderate to difficult tests 
of airman aptitude. (Author) 


Psychological Labs. , Carnegie Inst. of Tech., 
Pittsburgh, Pa. 
VARIABLES UNDERLYING SOCIOMETRIC STATUS. 
VI. GROUP CONSENSUS AND GROUP ATTRACTION, 
by E. P. Hollander. Technical rept. on Contract Nonr- 
184900). Apr 59, 12p. 5 refs. AD-233 053. 
Order from LC mi$2.40, ph$3.30 PB 148 292 


From research with 8 training sections of naval 
officer candidates, numbering about 30 each, data are 
presented on the relationship of group attraction to 
various measures of group consensus. A notably high 
correspondence was found between attraction ranks 
for the sections and ranks based on the smallness of 
disparity between member's own ranking of a values 
list and their estimate of the section's ranking. Group 
consensus in the self-ranking of the values list, as 
measured by the Kendall W was consistently but not 
significantly related over time to the section's attrac- 
tion in terms of rank. (Author) (See also PB 145 214) 


Psychophysical Research Unit, Mount Holyoke Coll. , 

South Hadley, Mass. 
RELATIVE EFFECTIVENESS OF PRESENTING IN- 
FORMATION TO SELECTED SENSE MODALITIES, 
by E. P. Reese, H. B. Robinson and others. Rept. on 
Contract N61339-512. June 60, 83p. 9 refs. Tech- 
nical rept. NAVTRADEVCEN-512-1. 
Order from LC mi$4.80, ph$13.80 PB 150 887 
The major findings of this study are:-(1) As both the 
number of stimuli to be counted and the rate of pres- 
entation increased, accuracy of counting decreased 
for all sense modalities and their combinations. (2) 
Under all conditions, auditory stimuli and combina- 
tions involving the auditory modality were counted 
more accurately than tactual or visual stimuli. Tac- 
tual accuracy was superior to visual except at very 
high rates. (3) Auditory stimuli and their combina- 
tions were counted accurately through a rate of 6.5 
stimuli per second; tactual were counted fairly accu- 
rately through rate 4.0. At no rate employed was 
accuracy uniformly high for visual stimuli. At the 
lowest rate of 2.5 flashes per second, the percentage 
of correct responses to visual stimuli dropped to 
approximately 40% for series of more than 20 flashes. 
(4) As the rate of presentation of stimuli and the num- 
ber to be counted increased, the subjects’ responses 
became more varied. (Author) 


Tennessee U. [Knoxville]. 
VALIDATION OF MORALE AND ATTITUDE 
SCALES, by Gerald H. Whitlock and Edward E. Cure- 
ton. Rept. on Contract AF 41(657)247. June 60, 26p. 
8 refs. WADD-TR-60-76; AD-242 359. 


Order from LC mi$2. 70, ph$4. 80 PB 152 271 











This paper completes reporting of the development of 
scales for measuring morale among Air Force per- 
sonnel. A previously developed questionnaire keyed 
for eight scales was given to an independent sample. 
When the scores were compared with criteria derived 
from interviews, ratings, and Air Force records, 
validities were uniformly low. Although none of the 
validities are high enough for useful prediction, the 
scales do measure expressed attitudes with consid- 
erable reliability. (Author) 


Washington U., Seattle. 
A MATHEMATICAL CONTROL FOR SOCIAL DE- 
SIRABILITY RESPONSE SET, by George R. Burket. 
Rept. on Contract Nonr-477(08) and Public Health Re- 
search Grant M-74X04). Dec 59, 24p. 16 refs. 
Order from LC mi$2.70, ph$4. 80 PB 152 166 


Scores obtained by presenting EPPS statements one at 
a time in a rating scale form were transformed so as 
to make the scores themselves and also the principal 
axis vectors of their intercorrelation matrix uncorre- 
lated with a vector of SD values for each trait. The 
results were compared with those obtained by mathe- 
matically ipsatizing the same scores without reference 
to social desirability and with those obtained by ad- 
ministering the same EPPS statements in their stand- 
ard forced-choice form. When the SD vector was not 
given in deviation férm, the results were almost iden- 
tical with those obtained by mathematically ipsatizing 
without reference to social desirability. When the SD 
vector was given in deviation form, the results were 
even less similar to the EPPS than the original rating 
scale. About the only definite conclusion that can be 
drawn is that a mathematical control for social desir- 
ability of this kind does not give results comparable to 
a control by the forced-choice method of the EPPS. 
(Author) 


Washington U., Seattle. 
THE MULTIPLE PREDICTIVE EFFICIENCY OF 
IPSATIVE AND NORMATIVE PERSONALITY MEAS- 
URES, by Robert D. Talbott. Rept. on Contract Nonr- 
477(08) and Public Health Research Grant M-74XC3). 
Feb 60, 35p. 24 refs. AD-236 862. 
Order fromLC mi$3. 00, ph$6. 30 PB 147 642 
An attempt was made to compare the efficiency of an 
ipsative and a normative personality measure as pre- 
dictors of grades of college students. Findings indi- 
cated multiple correlations averaging . 47 in predicting 
course grades. Findings suggest that an ipsative meas 
ure has some real value and should be considered as a 
possible addition to grade prediction batteries. The 


ipsative did as well as the normative personality meas- 


ure and was less influenced by response set. 


Washington U., Seattle. 
THE PRIMARY DIMENSIONS OF ITEM RATINGS ON 
SCALES DESIGNED TO MEASURE 24 OF MURRAY'S 
MANIFEST NEEDS, BY Mary Marjorie Campbell. 
Rept. on Public Health Research Grant M-743(C4). 
Dec 59, 20Ip. 55 refs. 


Order from LC mi$9. 30, ph$31. 80 PB 152 168 


138 





This research was concerned with the determination of 
the basic traits--the dimensions --of personality as the 
essential preliminary step in the development of uni- 
dimensional personality scales. It was particularly 
designed to investigate the number and identity of the 
primary dimensions of one of the most comprehensive 
and widely used descriptive theories of personality, 
Murray's system of needs. Procedures for a modified 
multiple group technique of factoring a large number of 
items were developed in order to identify the items 
representing each of the dimensions isolated. (Author) 


BIOLOGICAL SCIENCES 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 1. MEDICAL, BIOLOGICAL, SOCIAL 
AND BEHAVIORAL SCIENCES. 436p. 
Order from OTS $3.75 PB 171 000 
Contents: 
Medical Sciences: 
Basic medical sciences 
Dentistry 
Internal medicine 
Preventive medicine 
Surgery 
Biological Sciences: 
Microbiological/bacteriology, mycology 
Plant sciences 
Zoological sciences 
Social and Behavioral Sciences: 
Experimental psychology 
Social psychology and sociology 
Psychometrics 
Engineering psychology 
Physiological psychology 
Learning and educational psychology 
Motivation 
(See also PB 151 494) 











Anatomy and Physiology 


Air Force Missile Development Center, Holloman 

AFB, N. Mex. 
CHIMPANZEE TEMPERATURE-HUMIDITY TOLER- 
ANCE TEST NO. 1, by Erwin R. Archibald, William 
E. Ward and others. July 60, 36p. 6 refs. AFMDC 
TN-60-11; AD-243 456. 
Order from LC mi$3.00, ph$6. 30 PB 152 428 
This report describes the effect of a temperature- 
humidity test on a restrained chimpanzee in an en- 
vironmental test chamber. The subject was a normal 
young male chimpanzee weighing 34 pounds. The pri- 
mary object of the test was to determine the feasi- 
bility of conducting temperature-humidity tolerance 
tests on large biological specimens. The results of 
this test demonstrated that such tests are feasible. 
Duration of the test was 8 hours; the subject was.ex- 
posed to an environment of 85°F and 80 percent rela- 
tive humidity for this period. Pulse rate, respiration 
rate, electrocardiogram, rectal temperature, gal- 
vanic skin resistance (basal), environmental oxygen 
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depletion, and carbon dioxide accumulation were 
thonitored continuously during the test. Instrumenta- 
tion procedures, general test techniques, and experi- 
mental design are described. The subject lost 2 
pounds, or 6 percent of his initial body weight. 
(Author) 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
EVALUATION OF VARIOUS REWARMING TECH- 
NIQUES FOLLOWING GENERAL AND LOCAL HYPO- 
THERMIA, by Henry E. D'Amato and Benjamin O. 
Covino (Tufts U.). Feb 60, 2lp. 8 refs. Technical 
rept. 59-10. 

Order from LC mi$2.70, ph$4. 80 PB 152 853 
General hypothermia studies were conducted on dogs in 
order to gather data as to the relationship between the 
rate of rewarming and completeness of recovery of 
cardiovascular functions. Rapid rewarming of the 
whole animal from deep hypothermia resulted in less 
frequent cardiovascular crises. The cardiovascular 
crisis, when it did occur, was not primarily of cardiac 
origin, but appeared to be of a peripheral vascular 
nature. Studies of frostbite in rabbits were conducted 
to study the response of local body temperature to sub- 
zero air temperatures and to evaluate the relative 
merits of various rewarming techniques in amelio- 
rating the effects of frostbite so induced. Rapid re- 
warming of a frostbitten limb was associated with the 
least degree of permanent damage in rabbits. (Author) 


Arctic Aeromedical Lab. , Ladd AFB, Alaska. 

HEAT FLOW METERS BASED ON THE GRADIENT 
PRINCIPLE AND THEIR USE IN PHYSIOLOGY OF 
HEAT REGULATION, by H. T. Hammel, U. of 
(Pennsylvania, School of Medicine). Feb 60, llp. S refs 
Technical rept. 57-50. 


Order from LC_mi$2. 40, ph$3. 30 PB 152 849 


Arctic Aeromedical Lab. , Ladd AFB, Alaska. 
STUDIES OF SKIN, BLOOD, AND RECTAL TEMPER- 
ATURES OF UNANESTHETIZED DOGS EXPOSED TO 
EXTREME COLD. L TEMPERATURE CHANGES IN 
THE BLOOD OF THE PULMONARY ARTERY AND 
LEFT ATRIUM, by A. L. Good and A. F. Sellers 
(U. of Minnesota School of Veterinary Medicine). 

Feb 60, 19p. 22 refs. Technical rept. 57-52. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 850 


Polyethylene cannulae were surgically placed in the pul- 
monary artery and left atrium of dogs; thermistors 
mounted in polyethylene tubing and hypodermic needles 
were passed through these cannulae and the tempera- 
ture changes of the blood and rectum rectum were re- 
corded photographically. Continuous recordings of 
these temperature changes in unanesthetized dogs were 
made when the experimental animals were suddenly ex- 
posed to an ambient temperature of -35° C. for 30 
minutes. Shivering began immediately after exposure 
to cold; blood and rectal temperature increased 0. 4 to 
0.5° C. during the 30 minutes of exposure. It was 
found that the rectal temperature exceeded the left 
atrial blood temperatures from 0. 2 to 0. 3° C., and 
that in all experiments except one, the left atrial blood 
temperature exceeded that of the pulmonary artery 
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from 0.01 to 0. 15° C. Thermodynamic considerations 
of carbon dioxide and oxygen exchanges in the lungs 
and evaporation of water in the upper respiratory tract 
are cited in interpreting these findings. (Author) 


Audiology Lab. , Northwestern U., Evanston, Il. 
AUDIOLOGIC FINDINGS IN AN UNUSUAL CASE OF 
EIGHT NERVE LESION, by James Jerger. Sep 60, 
7p. 4 refs. AFSAM rept. 60-84. 
Order from LC mi§$1. 80, ph$1. 80 PB 152 766 
Remarkable recovery of pure-tone acuity following 
surgical removal of a meningioma in the right cere- 
bellopontine angle provided a unique opportunity to 
study several facets of auditory behavior in a single 
patient. Loudness recruitment was absent, speech 
discrimination was extraordinarily affected, and 
severe threshold adaptation under continuous stimula- 
tion was apparent. No abnormality in the masking of 
pure tones by either broad- or narrow-band noise 
could be demonstrated. (Author) 


Biomedical Lab., Wright Air Development Div. , 

Wright-Patterson AFB, Ohio. 
MONITORING UNIT FOR HEART AND RESPIRA- 
TION-RATE, by Adolf R. Marko. Rept. on Biophysics 
Research. Aug 60, 9p. 3 refs. WADD Technical 
rept. 60-619. 
Order from OTS $0.50 PB 171 140 
A small unit has been developed to monitor heart and 
respiration rate of a man during experiments. This 
unit has been used at altitudes up to 100, 000 feet in 
temperature chamber tests, in actual high altitude 
balloon flights (with telemetering) and for monitoring 
tests of the B-58 aircraft's emergency escape capsule 
(floating in water). The advantages of this monitor 
compared with other methods are mainly the simplicity 
of parts, reliability, low cost, low weight (4 oz. ap- 
proximately), small size, and low power consumption 
(22 volts, 2 ma). Also, only one communication chan- 
nel is needed to convey information on two important 
physiological sources. (Author) 


California U., Los Angeles. 
TECHNICAL STUDIES IN CARGO HANDLING. VII. 
THE HUMAN OUTPUT FUNCTION, ITS CONCEPT 
AND MEASUREMENT. Rept. on Contract Nonr- 
23X07). Dec 59, 27p. 10 refs. Dept. of Engineering 
rept. no. 59-75; AD-233 480. 
Order from LC mi$2. 70, ph$4. 80 PB 152 112 
A closer approximation of a direct measure of the total 
physiological energy cost to a human was attempted for 
a more accurate work analysis of tasks. Total physio- 
logical energy cost was termed the human output func- 
tion (HOF). An equation was developed for use with 
Lauru's force plate, which is used for indirect esti- 
mate of HOF. A simplified version of HOF measures 
the tension-time of holding a load plus the linear and 
angular impulse that a person imparts by moving a 
weight and body parts. Preliminary analyses are pre- 
sented which suggest desfgn criteria for a force plate 
for laboratory analyses of cargo handling tasks. 








Harvard U., Cambridge, Mass. School of Aviation Medicine, Brooks AFB, Tex. lac 
HYPOTHALAMIC SECRETORY FACTOR FOR AD- AIRCRAFT NOISE, by Max H. O'Connell. June 60, tio 
RENOCORTICOTROPIC HORMONE (SF-ACTH), by 3lp. 25 refs. Aeromedical Reviews no. 3-60. : bet 
Paul L. Munson. Annual rept. on Contract AF Order from LC mi$3. 00, ph$6. 30 PB 152 263 nat 
49(638)740. 23 Sep 60, 7p. [AFOSR TN 60-1128]. . and 
Order from LC mi$1l. 80, ph$1: 80 PB 150 966 Contents: see 

Noises during flight fra 
The principal objectives of this research project are Noise during ground operations (Au 
(1) to perfect a biological assay system for the postu- Effects of noise 
lated neural hormone that is thought to be the mediator Protection against noise 
between stress stimuli impinging on the central nervous 
system and the secretory apparatus for ACTH in the A 
anterior pituitary, and (2) to fractionate and purify TH 
this hormone from extracts of hypothalamus with the School of Aviation Medicine, Brooks AFB, Tex. TA 
aid of a suitable biological assay system. INFLUENCE OF INTERMITTENT EXPOSURE TO cin 
SIMULATED ALTITUDE ON ORGAN HISTOLOGY IN Or 
RATS, by Robert A. Brooks and Johnie L. Reeves. th 
Sep 60, 9p. 20 refs. AFSAM rept. no. 60-81. 

Hofstra Coll., Hempstead, N. Y. ; cal 
AUDITORY PAIN THRESHOLDS FOR INTERMITTENT 0Fd¢r from LC mi§1. 80, ph$1. 80 ES 152 7% int 
“WHITE” NOISE, by Robert Pluchik. Rept, on Con. stay of isologic changes in kidney, Ing, iver, | 
Order from LC mi$2. 40, ph$3. 30 PB 147 529 spleen, testis, brain, hypophysis, and striated muscle 

: was made as part of an investigation of male Sprague- 
Four subjects were asked to match the intensity of a poser to mace mt core, aticgng 
pared eg vo) nanan log fm Bony tal found which could be attributed to the altitude exposure. 
sity levels rangi ng from 90 decibels to 120 decibels. A Hemosiderin was deposited in the renal tubules, but 
linear equation was found to approximate the natchi not in the liver. In most instances, less lymphatic 
data for all frequencies. The subjects were then “Ti tissue was found in the lungs of the altitude- exposed 
quired to indicate unpleasantness and pain thresholds rats than in the lungs of controls. Fatty change was 

not found in the organs of the exposed animals in this 


using interrupted white noise at 3, 6, 10 and 15 pulses 
per second as well as the thresholds for a pure tone at 
1000 cps. The major results show: (1) pain and un- 
pleasantness thresholds for the 1000 cps tone are about 
15 db lower than for the noise; (2) pain and unpleasant - 
ness thresholds for interrupted pure tones are lower 
than for corresponding white noise; and (3) there 
Seemed to be no difference in threshold as a function 
of pulse rates using white noise. (Author) 


Ohio State U. Research Foundation, Columbus, Ohio. 
THE EFFECT OF SPECIFIED LEVELS OF WHITE 
NOISE UPON FLICKER FUSION FREQUENCY, by 
Robert L. McCroskey, Jr. Rept. on Contract N6onr- 
22525. 18 Aug 58, 12p. 17 refs. Bureau of Medicine 
and Surgery Proj. NM 18 02 99, rept. no. 80. 

Order from LC mi§$2. 40, ph$3. 30 PB 153 252 


This report released for sale to the public 14 Dec 60. 


The introduction of white noise, from 85 to 115 db, 
into a room in which individual subjects determined 
their threshold of fusion changed the critical frequency 
from approximately 27 to approximately 24. The level 
of noise within the range tried and the duration of the 
subjects’ exposure to noise were not conclusively or 
uniformly differentiating. (Author) 


Research Lab. of Electronics, Mass. Inst. of Tech., 
Cambridge. 
TWO REMARKS ON THE VISUAL SYSTEM OF THE 
FROG, by J. Y. Lettvin, H. R. Maturana and others. 
Final rept. for 1 Sep 59-30 Apr 60 on Contract 
AF 49(638)724. [1960] 34p. 6 refs. AFOSR TR-60-77. 
Order-from LC mi$3. 00, ph$6. 30 PB 152 399 
Contents: 
Part 1. Form-function relations in the retina 
Part 2. Collicular cell activity and efferents to the retina 


- study. Morphologically, there was no indication that 


intermittent exposure to 18,000 feet altitude caused 
significant pathologic alteration of the organs examined. 
(Author) 


School of Aviation Medicine, Brooks AFB, Tex. 
RESPIRATORY EFFECTS OF CARBONIC ANHY- 
DRASE INHIBITION, by Stephen M. Cain. Doctoral 
thesis. June 60, 52p. 75 refs. Rept. 60-48. 

Order from LC mi$3.60, ph$9.30 PB 152 433 


Contents: 

Transient effects of carbonic anhydrase inhibition 

The measurement of mixed venous Pco2 

The effect of carbonic anhydrase inhibition on mixed 
venous CO? tension 

The transport and exchange of CO? after inhibition of 
carbonic anhydrase 

The physiologic role of carbonic anhydrase 


Biochemistry 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
ALTERATION OF THE PATTERN OF HEPATIC 
CARBOHYDRATE METABOLISM BY PROPIONATE 
AND BUTYRATE, by J. M. Felts, E. J. Masoro and 
others (Tufts U. School of Medicine). Jan 60, 12p. 
13 refs. Technical rept. 57-61. 
Order from LC mi$2.40, ph$3. 30 PB 152 851 
Butyrate and propionate caused a reduction in cl4o, 
and Cl4-ipid [production from evenly labeled glucose, 
glucose-1-Cl4, glucose-6-C!4, and laciste-2-cl4, 
Unlike the action of these acids on acetate mete o- 
lism, the inhibition of lipogenesis frorm glucose and 
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Jactate was more severe than the re. da- 
tion of these compounds. These st. , 

between the inhibitory actions of hv rhc 
nate on hepatic acetate metabolism on t! ' 
and hepatic carbohydrate metabolism «. °: 

seem to suggest that the metabolic path c tt c- 2 
fragment derived from these two sources ~ .. differ. 
(Author) 


Arctic Aeromedical Lab., Ladd AFB, Alaska. 
THE EFFECT OF PHYSICAL INJURY ON LIPID ME- 
TABOLISM, by E. J. Masoro (Tufts U. School of Medi- 
cine). Feb 60, 26p. 55 refs. Technical rept. 58-17. 
Order from LC mi§$2. 70, ph$4. 80 PB 152 852 


This paper has been concerned with the effects of physi- 
cal injury on lipid metabolism as a fieldof study. Some 
inroads have been made on the action of cold injury on 
the interrelationship of energy generation and the inter- 
mediary metabolism of lipids. 


Harvard Medical School, Boston, Mass. 
THE DISTRIBUTION OF MONOAMINE OXIDASE AND 
SUCCINIC OXIDASE IN BRAIN, by Norman Weiner. 
June 60, 8p. 17 refs. AFSAM rept. 60-65 
Order from LC mi$1. 80, ph$1. 80 PB 152 264 
The distribution of two particulate enzymes, mono - 
amine oxidase and succinic oxidase, has been studied 
in various regions of dog, cow, and human brain. Suc- 
cinic oxidase is most active in the cellular areas of the 
brain, especially the cerebellar and cerebral cortices. 
Monoamine oxidase is most active in the thalamic and 
hypothalamic regions. Both enzymes are found pre- 
dominatly and in similar proportions in the mito- 
chondrial fraction. Neither is detectable in the micro- 
somal fraction or in the cell supernatant. The behav- 
for of monoamine oxidase toward different substrates 
in the various regions of the brain is similar. These 
results support the hypothesis that the mitochondrial 
fractions from various regions of the brain are bio- 
chemically heterogeneous. Either these two enzymes 
reside in distinct particles or the analogous particles 
contain different amounts of each enzyme in different 
regions of the brain. (Author) 


Heidelberg U. (West Germany). 

FATE OF INTRACELLULAR RADIOACTIVE PHOS- 
PHORUS, SODIUM, POTASSIUM WILL BE STUDIED 
IN ENDOTHEL-LINED CAVITIES MEASURING THE 
OUTFLOW OF SUCH TRACERS INTO THE PER- 
FUSION FLUID, by F. Eichholtz and K. Alexander. 
Technical final rept. for 1 Nov 56-31 Aug 59 on Con- 
tract AF 61(514)1006. [1959] 5p. AFOSR-TR-60-56. 
Order from LC mi$1. 80, ph$1. 80 PB.152 539 


lh early periods of inflammation the fluid in the Selye- 
granuloma of the rat is readily exchangeable with fluid 
in the circulation; this is true for proteins, electrolyts 
and glucose. In this early period Prednisolon leads to 
an increase in the sugar content of the vesicle as acon- 
sequence of the increased blood sugar. On the other 
hand the total amount of fluid in this period is dimin- 
ished by Prednisolon. The Selye-granuloma in a later 
phase of inflammation gives a new model! for estima - 
tion of the glucose consumption by the granulomatous 
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tissue and it is possible to measure the fate of other 
energy producing substances. Cortisones increase 
sugar consumption of the granuloma. (Author) 


Oklahoma State U. Research Foundation, Stillwater. 
STUDIES ON UREASE, by George Gorin. Final rept. 
1 Sep 56-30 June 60 on Contract A¥ 18(603)135. Aug 60, 
9p. AFOSR TR-60-115. 

Order from LC mi$1. 80, ph$1. 80 PB 152 247 


Summary of research and papers published. 


School of Aviation Medicine, Brooks AFB, Tex. 
THE EFFECT OF FLOW RATE ON PAROTID FLUID 
COMPOSITION, by Ira L. Shannon and John R. Prigmore. 
July 60, 13p. 28 refs. Rept. 60-77. 
Order from LC mi$2. 40, ph$3. 30 PB 152 216 
Five parotid fluid accommodation samples and five test 
samples were collected from each of 53 healthy. young 
men in two separate experiments directed toward de- 
termining the relationship between flow rate and concen- 
tration. A reproducible ascending-descending pattern 
of flow rate was obtained by using rubber band, gum 
base, sugared gum, gum base, and rubber band stimu- 
lation, in that order, for the collection of the speci- 
mens. Within-subject and between-subject correlation 
coefficients and their probability of significance wére 
calculated for all variables ineachexperiment. Positive 
flow-rate correlations, significant at the 1 percent 
level, werefoundfor bicarbonate, calcium, pH, sodium, 
total protein, andchloride. An equally significant nega- 
tive correlation was found between flow rate and inor- 
ganic phosphate. Potassium and flow rate were not 
significantly correlated. (Author) 


Technische Hocgeschool, Delft (Netherlands). 
THE STUDY OF THE EFFECT OF ULTRAVIOLET 
LIGHT ON CERTAIN CONSTITUENTS OF NUCLEIC 
ACIDS AND RELATED SUBJECTS, by W. Berends. 
Final technical rept. for 1 Oct 59-1 Oct 60 on Contract 
DA 91-591-EUC-1292. 3 Oct 60, 2lp. 49 refs. 
Order from LC mi$2. 70, ph$4. 80 PB 152 532 


Phenomena produced by U. V. -irradiation like mutation 
and reversible inactivation of cells cannot be the re- 
sult of too drastic alterations on the molecular level, 
but are more probably brought about by minor changes. 
These will undoubtedly only occur by U. V. -irradiation 
with small doses. The aim of the work described was 
a detailed investigation of the effects of such irradia - 
tions on nucleic acids and its components. Attention 
was paid to these compounds for several arguments 
can be given which support the assumption that biolog- 
ically active U. V: -irradiation is mainly absorbed by 
the nucleic acids. 


Tufts U. School of Medicine, Boston, Mass. 

THE EFFECT OF COLD EXPOSURE ON HEPATIC 
ACETATE METABOLISM, by Arthur L Cohen. Rept. 
on Contract AF 18(600)583. July 60, 74p. 50 refs. 
Technical rept. no. 57-4. 

Order from LC mi$4. 50, ph$12. 30 PB 152 531 








The pattern of hepatic acetate metabolism of rat liver 
slices was found to be greatly changed by cold exposure 
and fasting. The ability of liver slices from 1- and 
2-day "cold" rats to synthesize C!4-fatty acids from 
acetate-1-Cl4 was severely depressed; whereas, after 
exposure of the animals to cold for 5 to 10-days, adap- 
tation occured and the previously lowered lipogenic 
activity approached the control level. The oxidation 

of acetate, as shown by the conversion of acetate-1-C14 
to C140) was not influenced by exposure of rats to 
cold for 1 or 2 days, but an increased acetate oxidation 
was observed in liver slices from animals exposed to 
low temperature for 5 to 10 days. 


Neurology and Psychiatry 


Cambridge U. (Gt. Brit. ) 

STIMULATION OF FRONTAL CORTEX AND DE- 
LAYED ALTERNATION PERFORMANCE IN THE 
MONKEY, by Lawrence Weiskrantz. Technical 
(scientific) note no. 1 on Contract AF 61(052)185. 

2 Dec 59, 9p. AFOSR-TN-60-913. 
Order from LC mi$1. 80, ph$1. 80 PB 152 540 
Electrical stimulation of the prefrontal cortex of monkey 
can produce alterations of behavioural capacity even at 
amplitudes below those which produce motor effects. 

In particular it has been found that stimulation in the 


region of sulcus principalis produces a severe deficit in 
delayed alteration, whereas stimulation in the region of 


Sulcus arcuate is without such an effect. Auditory dis- 
crimination performance is not affected by stimulation 
in either region. The results are related to those de- 
rived from surgical lesion studies, and it is suggested 
that the implanted electrode technique, insofar as it 
can produce a “reversible lesion", would appear to be 
a powerful technique for the analysis of cortical 
function. (Author) 


Rome U. (Italy). 


BRAIN UNIT ACTIVITY IN RELATION TO BEHAVIOR, 


by Gianfranco Ricci. Technical (final) rept. on Con- 
tract AF 61(052)38. 31 Dec 59, 43p. 47 refs. AFOSR- 
TR-60-55. 


Order from LC mi$3.30, ph$7.80 PB 152 534 


Habituation of the EEG arousal to differential condition- 


ing has been studied and compared with habituation to 
sensory stimuli before conditioning has occurred. A 
study was performed by means of microelectrodes of 
the unit activity in the occipital cortex as evoked by a 
photic conditioning stimulus. Several patterns of ac- 
tivity and their variations during conditioned responses 
are described. Modifications of the cortical responses 
evoked by thalamic stimulation in the gensory and 
motor cortex during conditioning were investigated. A 
diminution of amplitude of the components of the re- 
sponse during the conditioned movement is described. 
(Author) 
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Pathology 


Brooke Army Medical Center, Fort Sam Houston, 

Tex. 
BURN STRESS PSEUDODIABETES, by Glen K. Arney, 
Elinor Pearson, and Anne B. Sutherland. Rept. on 
Radiation and Thermal Burns, Proj. no. 6X59-06-001, 
Sep 59, 27p. 32 refs. MEDEW-RS-2-59. 
Order from LC mi$2.70, ph$4. 80 PB 152 367 
The syndrome of burn stress pseudodiabetes was ob- 
served in two patients early in the postburn course 
while they were being given a high-carbohydrate, 
high-calorie intake. The clinical and laboratory mani- 
festations of this syndrome are, in the order of ap- 
pearance, hyperglycemia, glycosuria without aceto- 
nuria, high urinary specific gravity, and an intense 
osmotic diuresis. This results in severe dehydration 
with elevation of the nonprotein nitrogen, hemoglobin 
and hematocrit as well as a high serum sodium and 
chloride. If the syndrome is recognized early, it can 
be aborted by discontinuing the high-carbohydrate 
intake. If it becomes fully developed, appropriate 
therapy consiscs primarily of vigorous water replace- 
ment and sufficient amounts of insulin to control the 
hyperglycemia. (Author) 


Brooke Army Medical Center, Fort Sam Houston, 

Tex. 
GENERALIZED SHWARTZMAN-LIKE REACTION 
FOLLOWING SERRATIA MARCESCENS SEPTICEMIA 
IN A FATAL BURN, by Charles D. Graber, Wilfred 
T. Tumbusch and others. Rept. on Radiation and 
Thermal Burns, Proj. no. 6X59-06-001. Aug 59, 20p. 
25 refs. MEDEW-RS-1-59. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 366 
Described are the clinical course, pathologic findings 
and immunologic responses of a severely burned 
patient with a Serratia marcescens septicemia who 
developed kidney lesions suggestive of the generalized 
Shwartzman reaction. Evidence is presented that a 
combination of stress produced by the severe burn 
trauma followed by endotoxemia due to § 
on the wounds, genitourinary tract and blood stream 
produced this rare type sensitization seen in man. 
(Author) 


National Research Council, Washington, D. C. 

AN ECOLOGICAL STUDY OF TOTAL MORTALITY 

AMONG GUATEMALAN PRE-SCHOOL CHILDREN, 

WITH SPECIAL EMPHASIS ON PROTEIN MALNU- 

TRITION AND KWASHIORKOR, by Herbert Slutsky 

(U. of Illinois). Rept. no. 6 on Foreign Field Re- 

search Program, Contract Nonr-2300(09). June 59, 

221p. 70 refs. AD-226 695. 

Order from LC mi$9.90, ph$34. 80 PB 148 724 

Contents: 

Environmental elements ~ 

Adequacy of the Guatemalan diet 

Medical aspects of protein malnutrition and 
kwashiorkor 

Methods used in the investigation 

Villages examined 

Analysis of information on the nutritional status of 
1,193 pre-school children 

Analysis of the environmental factors as they affect 
the mortality of the pre-school child 
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Pharmacology and Toxicology 


Industrial Test Lab., Philadelphia Naval Shipyard, 


Pa. 
TOXIC HAZARDS FROM THERMAL DECOMPOSI- 
TION OF DYNEL-CHICKEN FEATHER FILLER FOR 
CREWS' MATTRESSES, by M. S. Gabis. May 54, 16p. 
2refs. Evaluation rept. no. 2203-C; AD-35 492. 
Order from LC mi$2.40, ph$3.30 PB 153 010 


This report released for sale to the public 30 Nov 60. 


A mixture of shredded fibers intended for use as a 
filler for crews’ mattresses was evaluated to deter- 
mine relative toxic hazards, when exposed to elevated 
temperatures. The fiber was a mixture of 50 percent 
shredded dynel (copolymer of acrylonitrile and vinyl] 
chloride) and 50 percent shredded chicken feathers. 
For comparative purposes, two natural animal fibers 
commonly used in bedding, chicken feathers and horse 
hair, were similarly tested. The dynel-chicken feather 
filler, when heated produces fumes which are rela- 
tively toxic, but are comparable to those evolved from 


the natural animal fibers, chicken feathers and horse 
hair. (Author) 


Sperling Labs., Arlington, Va. 

1.6 HEPTADIYNE, ORAL LDso9: RATS. DIPROPAR- 
GYL ETHER, INHALATION LDso, NITROGEN- 
GENERATED: RATS. Rept. on Contract Nonr-2727(00) 
[1959] 25p. 
Order from LC mi$2.70, ph$4. 80 PB 148 294 
General and autopsy observations are given. The re- 
port is made up of tables covering the investigation. 


Radiobiology 


Behavioral Sciences Lab. , Wright Air Development 

Div., Wright-Patterson AFB, Ohio. 
HUMAN FACTORS IN REMOTE HANDLING: SURVEY 
AND BIBLIOGRAPHY, by Billy M. Crawford and 
D. Frederick Baker. Rept. on Human Factors in Ad- 
vanced Flight. July 60, 34p. 177 refs, WADD Tech- 
nical rept. 60-476; AD-242 524. 
Order from LC mi$3.00, ph$6. 30 PB 153 059 
The state of the art in remote handling is assessed 
and related to present and future advanced system re- 
quirements. Principal features and purposes of the 
main types of remote-handling systems, including 
sensory feedback provisions, are described. Human 
engineering considerations related to equipment de- 
sign, motor and sensory requirements of tasks, and 
perceptual difficulties, together with possible solu- 
tions, are discussed. Conclusions derived from ex- 
perience and experimental studies are listed to stimu- 
late and coordinate further research and development 
efforts. Possible implications of current remote- 
handling concepts for planning nuclear-powered sys- 
tems and space support units are given special con- 
sideration. A bibliography representing a thorough 
screening of information sources in the United States, 
Canada, Great Britain, and France is included. 
(Author) 
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Biomedical Lab., Wright Air Development Div. , 

Wright-Patterson AFB, Ohio. 
INFLUENCE OF AET UPON THE UPTAKE OF 
IRON-59 BY THE RED BLOOD CELLS OF GAMMA- 
IRRADIATED RATS, by R. L. Preston and A. P. Raun. 
Rept. on Physiology of Flight. May 60, 13p. 13 refs. 
WADD Technical rept. 60-395. 
Order from OTS $0.50 PB 171 160 
Four experiments were conducted to determine the 
effects of AET (2-aminoethylisothiouronium-bromide) 
injections on the erythropoietic ability of rats follow- 
ing acute gamma irradiation. Incorporation of iron-59 
(Fe-59) into newly formed red blood cells was used as 
the criterion of erythropoietic rate. When AET was 
injected intraperitoneally 15 to 20 minutes before 
radiation exposure, little difference resulted in the 
depression of Fe-59 uptake 1 to 4 days after irradia- 
tion between the nonprotected and AET-protected rats. 
AET alone had no effect upon the incorporation of 
Fe-59. Rats maintained for 31 days after irradiation, 
however, showed a faster recovery of erythropoiesis 
when protected with AET. Faster rates of erythro- 
poiesis occurred in the irradiated rats than in the con- 
trols 15 to 18 days after radiation exposure. Those 
protected with AET incorporated Fe-59 into newly 
formed red blood cells at a rate equal to that of the 
nonirradiated rats 2 to 3 days earlier than did non- 
protected rats. (Author) 


Cologne U. (West Germany). 
INVESTIGATIONS ON THE PROBLEM OF FORMATION 
AND PATHOPHYSIOLOGICAL SIGNIFICANCE OF BIO- 
GENIC AMINES IN SUBLETHAL RADIATION INJU- 
RIES, by Fr. Franzen. Annual rechnical rept. no. 1, 

1 Sep 59-31 Aug 60, on Contract DA 91-591-EUC-1160. 
[1960] 42p. 


Order from LC mi$3.30, ph$7.80 PB 152 476 


Midwest Research Inst., Kansas City, Mo. 
BIOLOGICAL EFFECTS OF RADIO FREQUENCY 
RADIATION. BIBLIOGRAPHY. Rept. on Contract NObs- 
77142. [1960] 40p. 459 refs. RADC TR-60-205. 

Order from LC mi$3.00, ph$6. 30 PB 152 349 


Rome Air Development Center, Griffiss AFB, N. Y. 
STUDIES ON THE BIOLOGICAL EFFECTS OF MI- 
CROWAVE IRRADIATION OF THE DOG AND RAB- 
BIT, by J. W. Howland and S. Michaelson. Apr 59, 
45p. RADC TN-59-99; AD-212 110. 
Order from LC mi§$3. 30, ph$7. 80 PB 148 277 
This report describes a biomedical investigation into 
the potential hazards of electromagnetic radiations. 
Studies were conducted on dogs exposed to 100 and 
165 mw/cm? energies of 2800 mc pulsed microwave 
for periods varying from two to six hours. Emphasis 
is placed on the characterization of the physiological 
changes of microwave exposure in the dog and rabbit, 
preliminary study of changes in hemodynamics as 
correlated with temperature change, behavior of the 
circulating blood elements, description of superficial 
burns on skin surfaces, as well as preliminary ob- 
servations on isolated physiologic and cytologic 
processes. (Author) 











National Cancer Inst., Bethesda, Md. 
RADIOACTIVE SEED IMPLANTATION GUN AND 
MAGAZINE LOADING DEVICE, by Herman D. Suit. 
Invention rept. 17 Oct 60, 29p. 
Order from LC mi$2.70, ph$4.80 


PB 152 570 


CHEMISTRY 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 2. CHEMISTRY. 385p. 
Order from OTS $3.75 PB 171 OO1 
Contents: 
Analytical chemistry 
Biochemistry 
Inorganic chemistry 
Organic chemistry 
Physical chemistry, colloids 
Physical chemistry, general and nuclear 
(See also PB 161 134) 


Analytical Chemistry 


Kansas U., Lawrence. 
PHOTOMETRIC TITRATION OF AROMATIC AMINES, 
by Charles A. Reynolds, Francis Hugh Walker, and 
Evelyn Cochran. Rept. on Contract AF 49(638)472. 


22 Apr 60, 9p. 7 refs. AFOSR-TN-60-341; AD-235 641. 


Order from LC mi$1. 80, ph$1. 80 PB 149 065 
A photometric titration procedure has been developed 
for the titration of aromatic amines which are unsub- 
stituted or which are substituted with alkyl, alkoxy, 
hydroxy and halogen groups. The amines are titrated 
directly with acetic anhydride in pyridine. Alcohols, 
phenols, and aliphatic amines do not interfere. 
(Author) 


Naval Research Lab., Washington, D. C. 
THE ANALYSIS OF CONTAMINANTS IN 
AVIATOR'S BREATHING OXYGEN, by R. E. Kaga- 
rise and R. A. Saunders. Final rept. 19 Oct 60, 22p. 
11 refs. NRL rept. 5554. 
Order from OTS $0. 75 PB 161 946 
The problem of determining the nature and amount of 
trace impurities in liquid and compressed breathing 
oxygen has been studied. The contaminants were col- 
lected and concentrated by an adsorption-desorption 
cycle employing activated carbon as the adsorbing 
material. A combination of infrared spectrocopy and 
gas chromatography was used for the qualitative and 
semiquantitative analysis of the contaminants. Using 
this approach, it has been possible to detect and 
identify impurities at concentrations as low as 0.5 
parts per billion. The observed contaminants are 
primarily hydrocarbons in the C,-Cé6 range and in- 
clude paraffins, olefins, and alkynes. In most 
instances, the total concentration of impurities, other 
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than methane and carbon dioxide, falls in the one to 
two parts per million range, well below the toxic 
level of any single observed contaminant. Two sam- 
ples of odorous compressed oxygen were analyzed 
and found to contain amounts of acetylene and nitrous 
oxide in excess of military specifications. However, 
the concentrations were far below the toxic level, 
and neither compound is particularly odorous. An ex- 
amination of the infrared absorption spectrum of 
liquid oxygen per se, using a 25-cm cell, did not re- 
veal the presence of any material not identified by 
the absorption-desorption sampling procedure. The 
sensitivity of this method was estimated to be 0. 15 
parts per million. (Author) 


Springfield Armory, Mass. 
DETERMINATION OF SULPHATE IN CHROMIUM 
PLATING SOLUTIONS, by C. M. Hanna. Rept. on 
Studies for the Improvement of Small Arms Weapons. 
10 Feb 60, 8p. SA-TR16-1115. 
Order from LC mi$1.80, ph$1.80 PB 152 393 
An investigation was made to determine the accuracy 
of an alternate, rapid, gravimetric method of sulphate 
analysis in chromium plating solutions by reduction of 
chromic acid by use of sodium nitrite in place of ethy] 
or isopropyl alcohol. The accuracy of the test results 
obtained with the alternate method compares favorably 
with the accuracy of the test results obtained with the 
standard method. A considerable amount of time is 
saved with the alternate method analysis. Suggested 
procedure for sulphate determination is given. 
(Author) 


Inorganic Chemistry 


Illinois Inst. of Tech. , Chicago. 
SYNTHESES WITH CARBIDES, by Sidney I. Miller. 
Final rept. for 1 Feb 57-31 Aug 60 on Contract AF 
49(638)39. Sep 60, 7p. AFOSR TR-60- 137. 
Order from LC mi$1. 80, ph$1. 80 PB 152 528 
The objective of this research was to develop syntheses 
with the carbides AlgC3, CaCz and Mg9C3. Numerous 
negative results were obtained in attempts to utilize 
CaCz2 and AlgC3 so that no work was done with Mg9C3. 
Reactions of Diazonium Salts were tried with more re- 
active organo-metallics, but again the results were 
unpromising. More tractable systems yielded publish- 
able results. 


Milan U. (Italy). 
REACTION OF POTASSIUM TETRAIODO DICAR- 
BONY LIRIDIATE (Il) WITH TRIPHENY LPHOSPHINE 
AND ANALOGOUS LIGANDS, by Maria Angoletta. 
Technical (Scientific) note no. 3 on Contract 
AF 61(052)83. 1 May 60, 12p. 3 refs. AFOSR TN- 
60-460. 
Order from LC mi$2.40, ph$3.30 PB 152 503 
KIr(CO) I4 with tryphenylphosphite, P(OR)3 triphenyl- 
phosphine PR3 triphenylarsine AsR3 p-toluidine (T) 
anda a-dipyridyl(Dip) gives the following compounds: 
Ir[P(OR)3]al3 : Ir(CO)2(PR3)al and Ir(CO) (PR3)2I2 : 
Ir(CO)XAsR3)I3 and Ir(CO) (AsR3)213 : Ir(CO)2T 212 : 
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; the determination of the 2nd virial coefficient. 
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[r(CO)2Dipl2. The different oxidation numbers of 
iridium in this compounds are temptatively related to 
the effective electric charge of the metal. (Author) 


Organic Chemistry 


Central Inst. for Industrial Research (Norway). 

THE STRUCTURE OF LINEAR POLYMERS: LOWER 
n-HYDROCARBONS, by Nico Norman and Hans 
Mathisen. Final technical rept. 1 July 59-30 Sep 60, on 
Contract DA 91-591-EUC-1166. Oct 60, 98p. 29 refs. 
Order from OTS $2. 50 PB 171 181 


The crystal structures of n-octane, n-heptane, 
n-hexane, and n-pentane have been determined, using 
single crystal data, @u-radiation. In the case of 
n-octane the structure has been refined in two projec- 
tions by the method of least squares, whereas for 
n-hexane generalized projections have been used to de- 
termine the x-coordinates, the (yz)-projection being 
refined by least squares. So far the n-heptane and 
n-pentane structures have been studied in the (yz)-pro- 
jection. The structure of the four mentioned paraffins 
has also been studied in the liquid state by means of the 
radial distribution method. The radial distribution 
curves are dominated by broad peaks due to the packing 
of the molecules. Attempts have been made to deter- 
mine the shape of the molecules by utilizing the in- 
tensities in limited angular regions. The investiga - 
tions seem to confirm the usual assumption that the 
molecules are in their extended trans configuration in 
the liquids. (Author) 


Fritz-Haber-Institut der Max-Planck-Gesellschaft, 

Berlin-Dahlem (West Germany). 
THE DEPENDENCE OF THE 2ND VIRIAL COEFFI- 
CIENT ON THE CONSTITUTION OF THE END- 
GROUP OF THE MACROMOLECULES, by Hideto 
Sotobayashi and K. Ueberreiter. Final technical rept. 
no. 1, Aug 59-Aug 60, on Contract DA 91-591-EUC- 
1158. 31 Aug 60, 8p. 3 refs. 
Order from LC mi$1.80, ph$1.80 PB 152 218 
This report describes the polymerization of styrene 
with certain end groups and a cryoscopic apparatus for 
The 
end groups of the polymer originate from free radical 
initiators which are used during polymerization. The 
chlorines in the end groups react with Na202 to form 
sodium chloride, so that the end groups can be deter- 
mined by quantitative analysis. A semimicro method 
of high accuracy, which is based on a Wheatstone 
bridge and galvanometer system with thermistors in- 
stead of a Beckmann thermometer to measure the 
temperature, was developed. 


Dlinois Inst. of Tech. , Chicago, Ill. 

REACTION OF SILVER ACETYLIDES WITH ACYL 
PYRIDINIUM SALTS: N-BENZOYL-2-PHENYL 
ETHYNYL-1, 2-DIHYDROPYRIDINE, by Toshio Agawa 
ad Sidney 1. Miller. Technical rept. no. 2, on Con- 
tact AF 49(638)39. Dec 59, 22p. 36 refs. AFOSR-TN- 
0-156; AD-234 701. 


Order from LC mi$2. 70, ph$4. 80 PB 148 680 
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The reaction between certain halides, and 
silver acetylides leads to the system N-acyl 2-alkynyl- 
1, 2-dihydropyridine (I as well as acylacetylenes as 
coproducts. Basis hydrolysis of I gives the alkenyl 
pyridines (II), RCH = CH(2-CsH,N), while potassium 
hypobromite or acid hydrolysis gives the alkynes, 
RC=C(2-CcH 4): these constitute new paths to these 
unsaturat compounda. Reaction of the diene (I) with 
maleic anhydride leads to the system 
(2-azabicyclo(2.2+2)-7-octene) from which the azabi- 
cyclo(2+2-2) octadiene can be made. (Author) 


Pennsalt Chemicals Corp., Wyndmoor, Pa. 
AN INVESTIGATION INTO THE REACTIONS OF 
METAL COMPOUNDS WITH BIFUNCTIONAL INOR- 
GANIC MOLECULES, by John C. Grigger and 
H. C. Miller. Technical rept. no. 10 on Contract 
Nonr- 2687(00). 2 Nov 59, 28p. 15 refs. AD-230 117. 
Order from LC mi$2.70, ph$4.80 PB 150 485 


Experiments were conducted on the preparation of 
thermally stable, straight-chain polymers containing 
chelated metal atoms in the backbone of the polymer. 
The 2 classes of metal compounds investigated con- 
sisted of (1) a group containing oxides, chlorides, 
sulfides, and carbonates; and (2) the more reactive 
alkoxides, and the very reactive alkyls. A simplified 
thermal analysis and reaction apparatus (RPA) was set 
up in which, normally, powder mixtures of the metal 
— and a ligand material were heated to about 

at reduced pressure and in an N-flushed atmos- 
phere. Thermogravimetric analysis (TGA) made on 
the Chevenard thermobalance supplemented informa- 
tion from the RPA. Products of 54 reactions of metal 
oxides, carbonates, and sulfides with NH2SO3H and 
NH2CH2SO3H, with one exception, were H20-sensi- 
tive and thermally unstable. Trimethyl aluminum was 
reacted with sulfamic acid (I), aminomethanesulfonic 
acid (II), and dimethylaminomethanesulfonic acid (III). 
No reaction was apparent with [; a violent reaction 
occurred with II; and most of the reaction with III 
occurred at 10° to 30°C with a mild exothermic heat 
of reaction. Cleavage of III was concluded to occur 
during the reaction. 


St. Louis U., Mo. 
SYNTHESIS AND REACTIONS OF 2-CHLORO- 
1, 3, 2-DIAZABOROLINE, by Leo F. Hohnstedt and 
Angelo M. Pellicciotto. Technical rept. no. 1 on Con- 
tract Nonr-279X00). 30 Dec 59, lip. 8 refs. 
AD-230 544. 
Order from LC mi$2. 40, ph$3. 30 PB 152 085 
A slurry of a-C6éH4(NH2)2° 2HC! in chlorobenzene was 
treated at room temperature with cold BCl3 to produce 
a white, chlorobenzene insoluble material (I) 
(m. p. 234.6°). This material, which reacted vigor- 
ously with H2O, exhibited a B and Cl content corre- 
sponding to that calculated for CgH4(NH2)2° BCl3. When 
I was heated in gently refluxing chlorobenzene, HCl 
was given off and a straw-colored solution was formed 
After HCl evolution was complete and no solids re- 
mained, quantitative recovery of C6H4(NH)2° BCI (II) 
was obtained by cooling the solution and stripping off 
the solvent. The identity of Il was supported by its 








method of formation, analysis, and its conversion to 
the previously characterized 2-phenyl- and 2-butyl- 


1, 3, 2-diazaboroline. II reacted vigorously with 


NaBHg in diethyleneglycol dimethyl ether to give 100% 


yield of CgH4(NH)2BH (III), a light tan solid, m. p. 79- 
80°C, which was readily soluble in benzene, and had 
no appreciable vapor pressure at room temperature. 
Ill reacted readily with H2O to liberate H, however 
prolonged treatment with a methanol -H20-HCl mix- 
ture at room temperature was used to achieve com- 
plete hydrolysis of the B-H bond. 


Physical Chemistry 


Aerojet-General Corp: , Azusa, Calif. 
KINETIC STUDIES OF DISAPPEARANCE OF HY- 
DROXYL RADICALS IN ICE AT LOW TEMPERA- 
TURES, by J. M. Flournoy, L. H. Baum and others. 
Rept. on Contract AF 18(603)110. Aug 59, 13p. 
7 refs. Aerojet-General TN-31; AFOSR TN-59-539; 
AD-216 556. 
Order from LC mi$2.40, ph$3.30 PB 148 289 
The kinetics of the disappearance of hydroxy! radicals 
in irradiated ice has been studied at several tempera- 
tures in the range of 77 to 108°K, using electron- 
paramagnetic-resonance techniques. e reaction 
follows the rate law d(OH)/dt = -k(OH)* where 
k= 6 x 1012 exp{-6000/RT) (m/1)"! sec™!. It is 
postulated that the rate-determining process is dif- 
fusion or migration of the radicals through the ice. 
(Author) 


Antioch Coll., Yellow Springs, Ohio. 

THE PHYSICAL CHEMISTRY OF WATER SOLU- 

TIONS AT HIGH TEMPERATURES AND PRESSURES. 

Final rept. 1 july 55-30 June 59, on Contract 

AF 18(600)1490. [1959] 124p. 113 refs. AFOSR-TR- 

59-74; AD-220 103. 

Order from LC mi$6. 30, ph$19. 80 PB 149 701 

Contents: 

Hydrothermal reactions under supercritical conditions. 
V. Reactions between silica and alkaline earth metal 
salts, pub. in the Jnl. of Physical Chemistry 62: 1086, 
1088, 1958 

Determination of gernamium by the heteropoly blue 
method, pub. in Analytical Chemistry 30:1314, 1316, 
1958 


Hydrothermal reactions in the NagzO-GeO2 system, pub. 
in the Jnl. of the American Chemical Society 80: 1536, 
1539, 1958 

A chalcedony-like variety of germania, GeO2, pub. in 
American Mineralogist 43:580-584, 1958 

Tetrasodium Enneagermanate, NagGeg020/tetragonal 
form, pub. in Analytical Chemistry 31:315-316, 

Feb 59 

Hydrothermal reactions in the NagzO0-GeO2-H20 system 
II. IR studies of GeO2 
Ill.. IR studies of the alkali germanates 

The effect of pH on the formation of diaspore and 
corundum 

A study of the effect of pH and fluoride ion on hydro- 
thermal reactions of silica and Al 

Fhe conductivity of dilute NaCl solutions under super- 
critical conditions 
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Applied Physics Lab., Johns Hopkins U., Silver 
Spring, Md. 
MOLECULAR DIFFUSION STUDIES IN GASES AT 
HIGH TEMPERATURE. RESULTS AND INTERPRE- 
TATION OF THE CO2-02, CH4-02, H2-02, CO-09, 
AND H20-O2 SYSTEMS, by R. E. Walker and 
A. A. Westenberg. Rept. on Contract NOrd-7386. 
Aug 59, 32p. 18 refs. CM-959; AD-229 021. 
Order from LC mi$3.00, ph$6. 30 PB 150 781 


Experimental measurements of the binary diffusion 
coefficients for the CO2-02, CH4-02, H2-02, CO-0p, 
and H70-O2 systems over the nominal temperature 
range 300-1000°K are reported. The measurements 
were made by the point source technique. The data 
have been analyzed in terms of intermolecular poten- 
tial energies and the rigorous kinetic theory by using 
the Lennard-Jones (12-6), modified-Buckingham 
(Exp-6), point center of repulsion (inverse power), 
and the exponential repulsion potential energy func- 
tions. It is shown that all four of these functions are 
capable of fitting the diffusion data with about the 
same precision (within experimental error). However, 
the potential energy values themselves which are cal- 
culated from these four different fitted models are 
shown to be widely at variance--especially in the 
range of interaction corresponding to the lower tem- 
peratures. Thus, these results provide an example of 
the high degree of ambiguity (previously noted by 
several others) involved in deducing intermolecular 
potential energies from transport data. The use of 
such fitted potentials to extrapolate transport data to 
higher temperatures, on the other hand, is probably 
a more reliable procedure, and diffusion coefficients 
for the above five gas pairs (in their unexcited, un- 
dissociated states) have been estimated to 

from the potentials based on the 300-1000°K 
measurements. (Author) 


Armour Research Foundation, Chicago, Ill. 
DEVELOPMENT OF A BALLOON-BORNE PARTICLE 
COUNTER, by A. Lieberman. Final rept. for 
15 June 59-31 Aug 60, on Contract AF 19(604)5895. 
Aug 60, 28p. Rept. no. ARF 3157-14; AFCRL TR- 
60-404. 

Order from LC mi$2. 70, ph$4. 80 PB 152 244 
The objective of this project was the development of a 
laboratory prototype light scattering single particle 
counter which would demonstrate the feasibility of 
constructing flyable balloon-borne instrumentation to 
analyze particles | micron and larger at altitudes 
ranging from 30, 000 to 100, 000 ft. Design drawings 
for such flyable instrumentation were prepared. In- 
vestigation of air handling, optics, and electronics 
were carried out. It was concluded that an unsheathed, 
nonlaminar air stream would permit straightline par- 
ticle flow in its center. A large diameter intake and 
flow system minimizes the effects of wall deposition. 
An optical design that permits a viewing volume of 

50 mm+° and a signal-to-noise ratio of 2.5:1 for 1 mi- 
cron particles was used for the prototype. Electronic 
circuitry was used that permitted measurements of 
signal-to-noise ratios and pulse shape for several 
operating conditions. Sufficient information was ob- 
tained to permit establishing feasibility of design and 
the layout of transistor logic from the laboratory pro- 
totype data. Based on this information, working draw- 
ings for the optics and air handling sections have been 
prepared and level detectors circuitry has Been bread 
boarded for the pulse height analyzer. (Author) 
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Chicago U., Ill. 
MASS SPECTROMETRY APPLIED TO HIGH TEM- 
PERATURE CHEMISTRY, by Mark G. Inghram and 
n Drowart. Technical rept. no. 11 on Contract 
DA 11-022-ORD-1993. [1959] 44p. 137 refs. OOR rept. 
1543. 16P; WAL 803/19-5; AD-228 618. 
Order from LC mi$3. 30, ph$7. 80 PB 152 679 
This report released for sale to the public 16 Dec 60. 


As a result of the success which the mass spectrom - 
eter has had in high temperature studies, this sum- 
mary is presented to show what the technique is, what 
it can do and what its shortcomings are. To illustrate 
the importance of the method, a summary of the vapo- 
rization results obtained to data is given. A section is 
also included to suggest a number of additional appli- 
cations of mass spectrometry to high temperature 
chemistry. (Author) 


Chicago U., Urbana, III. 
RADIOLYSIS OF ARALKYL KETONES, by Weldon G. 
Brown and Donald J. Coyle. Rept. on Contract 
AF 33(616)3875. Aug 60, 15p. 1 ref. WADD Technical 
rept. 60-41. 
Order from OTS $0.50 PB 171 156 
Products from the gamma irradiation of n-butyro- 
phenone, isobutyrophenone, and benzoyicyclopropane 
have been examined. Total yields of gaseous products 
decline markedly in the order named; G values for total 
gas, at the lowest dose employed, namely, 6 x 1019 
ev/g, were 3.8, 0.62, and 0.13, respectively. Paral- 
lel studies of the decomposition of these ketones by 
ultraviolet light have been performed. The predomi- 
nant reaction in both radiolysis and photolysis of 
n-butyrophenone is a splitting to produce ethylene and 
acetophenone. This is presumed to be a molecular 
excitation process of the Norrish-Bamford type. Iso- 
butyrophenone gives rise to a variety of gaseous prod- 
ucts, in both radiolysis and photolysis, believed to 
arise chiefly from a splitting to benzoyl and C3 radi- 
cals. Benzoyl cyclopropane is remarkably resistant to 
radiolytic decomposition; photolysis studies have not 
been completed. (Author) 


Florida State U., Tallahassee. 
PROTON TRANSFER STUDIES BY NUCLEAR MAG- 
NETIC RESONANCE, L DIFFUSION CONTROL IN 
THE REACTION OF AMMONIUM ION IN AQUEOUS 
ACID, by Merle T. Emerson, Ernest Grunwald, and 
Robert A. Kromhout. Rept. on Contract AF 
49(688)287. [1959] 3lp. 23 refs. AFOSR TN-60-159; 
AD-235 140. 
Order from LC mi$3. 00, ph$6. 30 PB 148 678 
A study was begun of the dependence of the proton 
transfer rates of ammonium salts in acidic solutions 
on the acid and base strengths of the proton donor and 
acceptor. The rate constants were determined by nu- 
od ano bie resonance techniques for pe, sor eee 
SINH3 + 30+; NH3+ H30 —> NH4 
a nd NH +NH_,k © NH + NHg in aqueous acid ‘ 
The - te of magnitude of k_ 4 and kg suggested 
that these reactions are diffusion-controlled. Calcu- 
lation of the frequency of encounters by application of 
the Debye- Smoluchowski theory showed that k_ 4is 


147 


consistent with reaction occurring whenever H,O+and 
NHg are next-nearest neighbors. The steric factor for 
this reaction appeared to be unity. It was concluded 
that the reactants were oriented during their approach 
so that the unshared electrons of the NH3 faced an 
acidic H. To interpret ky, a mechanism was assumed 
in which NH and NH}became next-nearest neighbors 
by simple diffusion, the jump to a nearest-neighbor 
site then required a somewhat higher activation energy 
than simple diffusion because NH had to displace a 
tightly-bonded H7O molecule. The reaction with rate 
constant kg was activation-controlled. The negative 
salt effect on kg suggested diffusion of charge in the 
transition state. (See also PB 148 679). 


Florida State U., Tallahassee. 

PROTON TRANSFER STUDIES BY NUCLEAR MAG- 
NETIC RESONANCE, IL RATE ge AND 
MECHANISM FOR THE REACTION, CH,NH — 
NH2CH3, IN AQUEOUS ACID, by Ernest aie 
Photios J. Karabatsos and others. Rept. on Contract 
AF 49(688)287. [1959] 24p. 15 refs. AFOSR TN-60-158 
AD-235 155. 
Order from LC mi§$2. 70, ph$4. 80 PB 148 679 
Rate constants were measured by precise nuclear mag- 
netic resonance tech s for the reactions, 

CH3NH3t +NH27CH Osi +H NH2CH 
CH3NH3 + OH + NH2CH CH3NH ra H 

, in aqueous acid at 25°. The ratio, ke/kp 

remained virtually constant between 1.7 and 8.1 M 
concentration of CH3NH,CL The rate constants were 
inversely proportional to the viscosity of the solution, 
and were extrapolated on this basig to infinite dilution 
to yield the values, k2 = 4.0 x 10° sec~! M~! and 


and k? = 5.3 x 10° sec”! M™! at 25°. Acid dissocia- 
tion constants, densities and viscosities for 1.7 to 9M 
solutions of CH3NH3Cl in water were measured also. 
Measurements of the water activity of these solutions 
showed that the mean ionic molal activity coefficients 
of CH.NH.Cl were virtually constant over the entire 
range. The magnitude of k7, as well as the constancy 
of k-/k,, indicated that the most probable rate-deter- 
mining step for the reaction with rate constant, k., is 
proton transfer poe a water molecule in the solvation 
shell of CH gia ay of aca , to produce 
the triple an, . OH. HNH3CH 3- (Author) 
(See also PB 148 iN, 


Bory 


Illinois U., Urbana. 
THE INFLUENCE OF DOUBLE LAYER STRUCTURE 
ON THE ADSORPTION ISOTHERM OF PALMITIC 
ACID, by H. A. Laitinen and R. F. Scarr. (Doctoral 
thesis). Rept. on Surface and Interface Phenomena of 
Matter, Contract AF 33(616)5446. July 60, 68p. 45 refs. 
WADD Technical note 60-104. 
Order from OTS $1.75 PB 171 141 
The capillary activity of palmitic acid at a stationary 
mercury electrode was to be investigated by construct- 
ing the adsorption isotherm by means of double layer 
capacity measurements at various potentials. Suchdata 
would permit later interpretation of capacitance measure- 
ments for a mono-layer of oriented organic molecules. 
The influence of double layer structure, which is a 
function of supporting electrolyte concentration, was 
also to be studied. The double layer is composed-of 








both an inner and a diffuse region, for each of which a 
unique capacitance may be defined. It is the present 
hypothesis that these twocapacitances must be distin- 
guished in calculating adsorption isotherms. (Author) 


Minnesota U., Minneapolis. 
DIFFUSION IN INHOMOGENEOUS MEDIA, by Stephen 
Prager. Technical rept. no. 1 on Contract 
AF 49638)720. Mar 60, 23p. 5 refs. AFOSR TN- 
60-187; AD-234 584. 
Order from LC mi$2.70, ph$4. 80 PB 148 676 
Methods are given for the calculation of effective dif- 
fusion coefficients for inhomogeneous media, in which 
the actual diffusion coefficient varies from point to 
point in a random manner. An exact result is obtained 
in the form of an infinite series involving correlations 
between diffusion coefficients at n different points. A 
procedure for deriving approximate expressions in- 
volving only tow-point correlations is also developed, 
and applied, in particular, to the important special 
case of diffusion through a porous material. (Author) 


Naval Research Lab., Washington, D. C. 
IGNITION STUDIES. PART VL THE EFFECT OF 
CHEMICAL STRUCTURE ON THE SPONTANEOUS 
IGNITION OF HYDROCARBONS, by W. A. Affens, 
J. E. Johnson, and H. W. Carhart. Interim rept. 

3 Nov 60, 3lp. 32 refs. NRL rept. 5566. 
Order from OTS $1.00 PB 161 967 
Spontaneous ignition properties of the hexane isomers 
and other selected pure hydrocarbons in air were stud- 
ied with the view to correlating these findings with 
molecular structure. Specifically, the influence of 
chain length, chain branching, unsaturation, and of 
cyclic ard aromatic structures on the spontaneous igni- 
tion processes were investigated. Minimum ignition 
temperature in air for cool- or hot-flame ignition, mini- 
mum reaction temperature, pre-ignition temperature 
range, maximum temperature rise above base tempera- 
ture, and oxygen consumption all appear to show corre- 
lation with ease of oxidation and ignition. In general, 
decreasing chain length, addition of methyl groups, un- 
saturation, and particularly chain branching were 
found to increase oxidation and ignition resistance of 
aliphatic hydrocarbons. Pre-ignition temperature. 
ranges for highly branched paraffins were found to be 
about six to seven times that of straight chain com- 
pounds. The alicyclic hydrocarbons were found to be 
more resistant to oxidation than the analogous straight 
chain compounds, and the aromatic compounds were 
found to be the most resistant of all the compounds 
studied. Side chains decreased oxidation resistance for 
both cyclic and aromatic hydrocarbons, and this effect 
increased with chain length. The cycloparaffins were 
found to be unique in having exceptionally short pre- 
ignition temperature ranges and exceptionally long 
ignition delays. Cyclopentane, however, was found to 
be an exception, and its ignition characteristics differed 
markedly from that of the other cyclic compounds in- 
vestigated. (See also PB 161 105) 
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New York State Coll. of Ceramics, Alfred U. 
DEFECT STRUCTURE AND CATALYSIS, by Thomas 
J. Gray. Rept. on Contract AF 49(638)288. Sep 60, 
l6p. 27 refs. AFOSR TN-60-644; AD-243 545. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 344 


A detailed general model for a catalyst surface based 
on electron energy states in a semiconducting solid is 
presented leading to the development of a broad quali- 
tative theory of electron transfer processes at catalyst 
surfaces. Correlation between semiconducting, photo- 
conducting, and magnetic properties during the adsorp- 
tion, reaction, and desorption processes are estab- 
lished experimentally. These relationships are em- 
ployed to induce modified catalytic properties in a 
variety of materials. The significance of photo-exci- 
tation of electrons is considered in relation to photo- 
adsorption, photo-desorption, and photo-catalytic 
phenomena, particularly polymerization. (Author) 


Pennsalt Chemicals Corp., Wyndmoor, Pa. 
THE THERMAL STABILITY OF METAL AMMINES. 
III. PLATINUM (II) AMINES, by B. P. Block, E. S. Roth 
and Joseph Simkin. Technical rept. no. 11 on Contract 
Nonr-2687(00). 31 Dec 59, 9p. 5 refs. AD-230 926. 
Order from LC mi$1.80, ph$1.80 PB 152 091 


The generally accepted temperature of 250°C. for the 
conversion of [Pt(NH3)4]Cl2.H20 to trans — 
[Pt(NH3)2Clg] leads to extensive decomposition to ele- 
mental Pt in a relatively short time. Although standard 
thermogravimetric analyses indicate that trans — 
[Pt(NH3)2Clg] is stable to 270°C., constant — tempera- 
ture in furnaces indicates a much lower practical de- 
composition temperature. At 200°C. the thermal de- 
composition is slow enough that it is possible to effect 
an essentially quantitative conversion of 
[Pt(NH3)4]Clj.H20 to trans — [Pt(NH3)2Cl2]. (Author) 


Pennsylvania State U., University Park. 
SEQUENCE AND SPACING OF n- Y* TRANSITIONS 
IN s-TRIAZINE, by J. S. Brinen and Lionel Goodman. 
Technical rept. no. 1 on Bonding in Nitrogen and Boron 
Rings for 15 July 58-15 July 59, Contract Nonr-65621. 
[1959] l6p. 19 refs. AD-233 723. 
Order from LC mi$2. 40, ph$3. 30 PB 148 726 
Calculations are made by the MO method including 
zeroth-order configuration interaction of the lowest 
singlet and triple (n, Tf *) state energies in s-triazine. 
The four lowest singlet-singlet excitations comprising 
one allowed and three forbidden transitions are pre- 
dicted to be grouped within 1 e. v. The lowest excita- 
tion is tentatively assigned to lp"<e—la," (forbidden). 
The lowest singlet- triplet excitation is predicted to be 
orbitally forbidden (YE" TAD’) with a split of ~0. 8 
e. v. from the corresponding singlet, and slightly 
lower in energy than the lowest energy (7-71 *) multi- 
plicity-forbidden transition. (Author) 


Pennsylvania U., Philadelphia. 
THE DETERMINATION OF THE COVERAGE OF 
CORRODABLE METALS WITH HYDROGEN DURING 
ELECTROLYTIC EVOLUTION, by J. O'M,Bockris 
and R. Thacker. Technical rept. no. 3 on Contract 
Nonr-551(22). 31 Dec 59, 51 refs. 79p; AD-234 049. 
Order from LC mi$4. 50, ph$12. 30 PB 152 127 
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The following methods were established for the deter- 
mination of the coverage with atomic H of a metal 
evolving H: (1) galvanostatic and potentiostatic trans- 
ient methods; (2) direct measurement of the adsorbed 
H by transfer from a continuous rotating wire passing 
through 2 vessels; (3) measurements involving the ad- 
dition of supplementary amounts of atomic H to the 
surface of an electrode (from the solution or through 
the metal); (4) direct measurement of pressure change 
in the gas phase over a solution in contact with a metal 
of high surface area; (5S) measurement of the variation 
of the permeation rate with current density; and (6) 
measurement of the diffusion coefficient of H in Fe 
and calculation of the surface concentration during H 
evolution from the equilibrium between the adsorbed 
and adsorbed H and the concentration of H just inside 
the metal. Preliminary investigations were made of 
the rate of permeation of electrolytic H with current 
density, through Fe, Pd, Ni, Cu, Ti, Ta, and U by 
using a technique which involved intentional contami - 
nation of the surface. Fe, Pd, and Ni were readily 
permeable to electrolytic H; Cu, Ti, Ta, and U were 
slightly permeable. 


Pennsylvania U., Philadelphia. 
EXPERIMENTAL AND THEORETICAL RESEARCH 
TO SYNTHESIZE FREE RADICALS OF THE 
AMINIUM SALT AND HYDRAZYL SERIES, by Robert 
|. Walter, Haverford Coll. Yearly progress rept. 
no. 2, 15 Sep 58-15 Sep 59, on Study of the Preparation 
and Physical Properties of Stable Organic Free Radi- 
cals, Contract DA 36-039-sc-74917. [1959] 16p. 
4 refs. 


Order from LC mi$2.40, ph$3.30 PB 148 976 


Portsmouth Naval Shipyard, N. H. 

HYDROGEN EVOLUTION-ZINC ANODES SMALL 
SCALE TANK EXPLORATORY TEST, by Roger L. 
Portier and M. Anderson. Technical rept. Feb 56, 
ISp. 3 refs. PNS Test T-516, Supp. 1; AD-113 786. 
Order from LC mi$2. 40, ph$3. 30 PB 149 056 


Stanford U., Calif. 
PROTON RESONANCE SHIFTS IN PYRENE MONO- 
NEGATIVE ION AT 4.2°K, by M. E. Anderson, 

P. J. Zandstra, and T. R. Tuttle, Jr. Rept. on Para- 
magnetic Resonance, Contract AF 18(603)131. Aug 60, 
Sp. 4 refs. Technical note no. 131-8; AFOSR TN- 
60-1088. 


Order from LC mi$1.80, ph$1.80 PB 152 488 


Theoretical Chemistry Lab., U. of Wisconsin, 
Madison. 

SOLUTIONS FOR COMPLEX SYSTEMS OF CHEMICAI 
REACTION KINETICS. PART I. AN IRREVERSIBLE 
UNIMOLECULAR REACTION FOLLOWED BY A SEC- 
OND IRREVERSIBLE UNIMOLECULAR REACTION, 
SUPPLEMENT I, by Daniel D. Konowalow, James E. 
Blair and others. Rept. on Chemistry of Flames and 
Related Reaction Kinetics Contract AF 33(616)3413. 
Aug 60, 32p. 1 ref. WADC Technical note 59-243, 

Pt. I, Suppl. 1. 


Order from OTS $1.00 PB 161 408 S-1 


149 


Ina previous report(PB 161 408), the analytical acpaiene 
of the rate equations for the system a—s3 PY, 
were explored for characteristic features which are 
useful to the kineticist in determining the rate constants 
from fragmentary experimental data. The present rate 
amplifies and generalizes the earlier findings by intro- 
ducing a reduced time which facilitates the problems of 
curve fitting. In addition, certain simplifying approxi- 
mations are discusséd and the limits of their validity 
are defined. (Author) 


EARTH SCIENCES 


Marine Physical Lab., Scripps Inst. of Oceanography, 

La Jolla, Calif. 
THE GEOMORPHOLOGY OF ABYSSAL PLAINS IN 
THE NORTHEAST PACIFIC OCEAN, by Robert J. 
Hurley. Rept. on Contracts Nonr-23X43), 2216(01), 
and 2216(05). 1 Feb 60, 109p. 97 refs. SIO Refer- 
ence 60-7; AD-238 069. 
Order from LC mi$5.70, ph$16.80 PB 148 240 
The northeast Pacific Ocean contains the most exten- 
sive abyssal plains in the Pacific basin. An effort to 
describe the features of these plains and thereby learn 
more about the processes which produced them is 
studied. The continental slopes bordering the region 
on the east are characterized by a steep lower escarp- 
ment, rising to a ridge separated from the upper part 
of the slope by a terrace or depression. This profile 
is quite different from that of the east coast of the 
U. S., but closely resembles the shape of the surface 
of the basement there. The northwestern part of the 
area is bordered by the Aleutian Trench. The trench 
floor is flat and smoothly graded, indicating sediment 
flow toward the south and west. The abyssa! plains in 
the northeast Pacific are found to be steeper, up to 
1.7 M/KM. The Aleutian Abyssal Plain, although 
sloping away from the land, is isolated from it by the 
Aleutian Trench. This plain is interpreted to be relict. 
Several channels are found on these plains. There are 
sufficient data on one of them, Cascadia Channel, to 
estimate the velocity of flow using a modified Chezy 
formula. The velocities are dependent on the density 
of the flows and on the roughness of the channel, but 
reasonable estimates suggest a maximum of nearly 
20 kn and several values near 14 kn. Inertial losses 
in the sharp turns of the channel, and losses by 
mixing due to breaking gravity waves at the surface of 
the flow, appear to be small at the deduced velocities. 
(Author) 


Climatology and Meteorology 


Air Weather Service, Scott AFB, III. 
WEATHER: FORECASTING ALTIMETER SETTINGS. 
1 Sep 60, 38p. Air Weather Service Manual 105-54. 
Order from LC mi$3.00, ph$6.30 PB 152 042 


Four methods, differing mainly in their input-data re- 
quirements and their conditions of applicability, are 
presented. The first method, which is the shortest 
and the easiest to use, gives acceptable accuracy at 
most stations below 1000 feet elevation and also in 











many Cases at stations above 1000 feet. The second 
method is more general and somewhat longer. It is 
designed primarily for use at stations above 1000 feet 
in cases when large pressure and/or temperature 
changes are expected during the forecast period, al- 
though it may be used at any elevation. Both the first 
and second methods require concurrent values of sea- 
level pressure and altimeter setting at the forecast 
station. The third method has been developed for use 
when concurrent values of sea-level pressure and 
altimeter setting are not available. It may be used at 
any elevation. The fourth method enables the fore- 
caster to convert a forecast altimeter setting at one 
station to a forecast altimeter setting at a nearby 
station. Step-by-step procedures are outlined for each 
method, and the necessary nomograms and a table 
(Appendix A) are included. A theoretical discussion of 
the basis for the methods is presented in Appendix B. 
(Author) 


Arctic Inst. of North America, Washington, D. C. 
A PRELIMINARY INVESTIGATION OF THE METE- 
OROLOGICAL CONDITIONS ON THE CHAMBERLIN 
GLACIER, 1958, by Peter Larsson. Scientific rept. 
no. 2 on Contract AF 19(604)3073. May 60, 114p. 

31 refs. Research paper no. 2; AFCRC- TN-60-419. 
Order from LC mi$6. 00, ph$18. 30 PB 152 290 


A preliminary investigation of the meteorological con- 
ditions on the Chamberlin Glacier in the summer of 
1958 was carried out, with emphasis being placed on 
the measurement of some of the parameters needed to 
assess the energy balance of the glacier. The Expedi- 
tion was not equipped with the instruments necessary 
to carry out a detailed micro climatological study, thus 
no quantitative measurements of heat balance were 
obtained. Conclusions as to the present regime of the 
glacier can not be made from the meteorological re- 
sults alone; other physical aspects of the glacier there- 
fore have been taken into consideration when any con- 
clusions have been formulated. The climatological re- 
cords from the glacier and those taken at the expedi- 
tion's base camp were the first ones to be obtained 
from this area of the Brooks Range, Alaska. (Author) 


Army Signal Research and Development Lab. , 

Fort Monmouth, N. J. 
THEORETICAL EVALUATION OF CYLINDRICAL 
CHAFF AS A WIND SENSOR AT HIGH ALTITUDE, 
by William C. Barr. 22 July 60, 35p. 5 refs. USASRDL 
technical rept. 2138; AD-241 876. 
Order from LC mi$3. 00, ph$6. 30 PB 152 196 
The equations of motion for cylindrical chaff moving in 
the freemolecule flow region of a rarefied gas (i.e. , 
the atmosphere between 60 and 90 kilometers) and in 
the slip-flow region (i.e. , the atmosphere between 30 
and 60 kilometers) are formulated and solved. The fall 
rate and the response of the chaff to a simple step- func 
tion wind input are calculated. The analysis indicates 
that cylindrical chaff is a reasonably good wind sensor 
below about 65 kilometers, even if the winds obtained 
are not corrected for dynamic response. (Author) 


Free U. of Berlin (Germany). 
EXAMINATION OF 24 HOURS PROGNOSTIC SUR- 
FACE CHARTS AND PUNCHING OF GRID POINTS 
OF UPPER AIR MEAN CONTOUR CHARTS, by 
R. Scherhag. Final technical rept. for 15 June 59- 
15 June 60 on Contract DA 91-591-EUC-1159. [1960] 
15p. 2 refs. AD-243 413. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 563 
Research is continuing with emphasis on the following 
problems: (1) checking of prognostic charts; and (2) 
punching of grid-point data from mean upper-air 
charts for a 5-yr and a 40-yr period. Centers of cy- 
clones and anticyclones were considered exclusively in 
order to connect the pressure field with actual weather. 
First an analogous comparison between prognosis and 
reality was made by determining the difference be- 
tween predicted and occurred central pressures; the 
differences in position of the pressure centers were 
also determined and statistically elaborated. (Author) 


Imperial Coll. of Science and Tech. , London 

(Gt. Brit.) 
MULTI-WAVELENGTH RADAR REFLECTIVITY OF 
HAILSTORMS, by David Atlas and Frank Ludlam. 
Technical (Scientific) note no. 4 on Contract 
AF 61(052)254. May 60, 100p. 28 refs. AFCRC-TN- 
60-425. 
Order from LC mi$5.40, ph$15.30 PB 152 207 
Radar reflectivity of exponential and narrow size 
distributions of both wet and dry hail are computed 
for several wavelengths from new data. Simultaneous 
observations of storm reflectivity can be used to 
distinguish hail from rain. Detailed observations of a 
storm in England and Donaldson's New England obser- 
vations are examined, and the essential features are 
explained with a new storm model which implies con- 
centrations of large dry hail in a narrow size range 
near the maximum of a persistent updraught tilted by 
strong wind shear. (Author) 


Imperial Coll. of Science and Tech. , London 

(Gt. Brit.) 
THE ROLE OF RADAR IN RAINSTORM FORE- 
CASTING, by F.H. Ludlam. Technical (Scientific) 
note no. 3 on Contract AF 61(052)254. Apr 60, 35p. 
6 refs. AFCRC-TN-[60]-424. 
Order from LC mi$3.00, ph$6.30 PB 152 206 
A brief review is made of the meteorological problems 
of rainstorm forecasting, and of the essential part 
played by radar in providing basic data. The necessity 
and ease of adapting all meteorological radars for 
quantitative echo measurement are emphasised; the 
relations between intensity and maximum height of 
echoes, precipitation-rate, hail size, and lightning 
discharge frequency are estimated. Radar and sferic 
data requirements, reduction and presentation are 
considered for the distinct purposes of short-period 
(1 - 3 hour) and long-period (6 - 24 hour) rainfall 
forecasting. (Author) 
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Massachusetts Inst. of Tech. , Cambridge. 
SPECIFICATION OF CLOUDINESS AND PRECIPITA- 
TION BY MULTI-LEVEL DYNAMICAL MODELS, by 
Frederick Sanders, A. James Wagner and Toby N. 
Carlson. Scientific rept. no. 1 on Contract AF 
19(604)5491. Sep 60, 115p. 1S refs. AFCRL-TN-60-656. 
Order from LC mi$6.00, ph$18. 30 PB 152 448 


The relationship of cloudiness and precipitation to the 
yertical motion as computed by quasi- geostrophic multi- 
jevel numerical models was studied. In order to de- 
termine the effects of high resolution in the vertical, 
both a two-parameter and a ten-level model were used. 
The models were applied to two storms of a contrast- 
ing nature. One was on intense northeastward- moving 
baroclinic cyclone and the other was a weak lee- side 
development under predominantly zonal conditions. 
Cloudiness and precipitation were best related to the 
vertical motion in the middle and upper troposphere. 
Vertical cross sections through the frontal layers in- 
dicated a good correlation between the cloudiness, ver- 
tical motion, as computed from the ten-level model, 
and the orientation of the frontal zone, as shown by the 
potential temperature fields. Quantitative calculations 
of precipitation were made for the intense storm. The 
computed amounts were in excess of the observed to- 
tals to the northwest of the storm center, but grossly 
deficient in the warm sector. 


Meteorologic Lab., U. of Illinois, Urbana. 
MESOMETEOROLOGICAL ANALYSIS OF ATMOS- 
PHERIC PHENOMENA, by Roy H. Blackmer, Jr. 

]. B. Holleyman, and H. M. Gibson. Final rept. for 

| May 55-31 May 58, on Contract DA 36-039-sc-64656. 
[1958] 112p. 144 refs. AD-205 745. 
Order from LC mi$6. 00, ph$18. 30 PB 152 227 
The purpose of this research is to study the behavior 
of the atmosphere on a scale of less than 100 miles by 
conducting detailed synoptic and upper air analyses. 
Twenty-eight synoptic case studies were mesoanalyzed 
using 1947 Thunderstorm Project data. The Fujita 
method of surface analysis was used. Seven classifi- 
cations of mesosystems were made: thunderstorm 
high, mesolow, mesocyclone, pressure jump, pres- 
sure surge, mesotrough, and depression-type wave. 
There were also disturbances in the wind, tempera- 
ture, and moisture fields which did not affect the pres 
sure field. lt was found that squall lines produce cell - 
ular pressure rises and cold fronts produce lines of 
pressure rises. A study of wind fluctuations revealed 
the movement of small-scale circulations across the 
network. A new network especially designed for the 
study of mesometeorological phenomena is recom - 
mended. This network should telemeter data to a cen- 
tralized digital recording system. (Author) 


Stanford Research Inst., Menlo Park, Calif. 
STUDY OF WEATHER STATIONS FOR ARMY USE. 
PHASE II. ANALYSIS, by I. G. Poppoff, G. B. Bell and 
others. Summary rept. on Contract DA 36-030-sc- 
78154. 15 May 59, 173p. 91 refs. SRI Project no. SU- 
2594; AD-226 083. 
Order from LC mi$8.10, ph$27.30 PB 149 711 
An analysis is made of the problems involved in the de- 
sign of automatic weather stations for Army use. The 


i5i 


characteristics of sensors, such as accuracy, range, 
power consumption, and reliability, are presented. The 
propagation problem is analyzed, with particular em- 
phasis on arctic conditions. A discussion is presented 
of a meteor reflection radio link that would be suitable 
for the larger stations, General notes are included re- 
garding the data collection system and the over-all 
station configuration. The power problem is analyzed 
and discussed for both the small, portable, short-term 
station and the large, transportable, long-term 
stations. (Author) (See also PB 143 774) 


Tele-Dynamics, Inc., Philadelphia, Pa. 
TELEVELOFAX DESIGN STUDY. Design study rept. 
on Contract AF 19 (604)4977. Aug 59, 116p. 15 refs. 
TDI publication 900; AFCRC TR-59-269; AD-242 457. 
Order from LC mi$6. 00, ph$18. 30 PB 150 388 


Televelofax, the swift reproduction of an exact copy at 
a distance, is a system for the efficient transmission of 
analyzed weather charts. The receiver accepts digital 
data from a radio or land-line communication link and 
causes this information to control the firing pins of an 
electrographic matrix printer. An analysis is made of 
the information content of weather charts based on a 
statistical sampling of over 3,000 charts. Theanalysis 
permits a direct measure of the efficiency of any coding 
scheme for weather chart transmission. Several sys- 
tem designs are evaluated, and rejected on the basis of 
low efficiency or high complexity. The final design, 
which permits the transmission of alpha-numeric and 
symbolic data, provides reproduction of isoline data in 
dotted form. A description of the final Televelofax de- 
sign is given and cost figures estimated. The efficiency 
of the system for weather chart transmission is com- 
puted. The system, operating over a 2000-bit-per sec 
communication link, will print the average 12 x 18 in. 
weather chart in 41 sec. (Author) 


Texas A, and M. Coll., College Station 
MICROMETEOROLOGICAL DATA PROJECT GREEN 
GLOW. VOLUME IL INSOLATION, REFLECTED IN- 
SOLATION, NET RADIATION, WIND VELOCITY, 
SOIL TEMPERATURE, SOIL HEAT FLUX, SOIL 
MOISTURE, SURFACE OBSERVATIONS - STATION 3. 
WET AND DRY BULB TEMPERATURE, INSOLATION, 
REFLECTED INSOLATION, NET RADIATION, WIND 
VELOCITY, SOIL TEMPERATURE, SOIL HEAT 
FLUX, SOIL MOISTURE, SURFACE OBSERVATIONS - 
STATION 2, by William H. Clayton. Scientific rept. 
no. 1 on Contract AF 19(604)5527. June 60, 663p. 
Reference no. 60-8DII: GRD-TN-60-489. 


Order from LC mi$11.10, ph$101.40 PB 152 569 


Frost Science 


Army Signal Research and Development Lab., Fort 
Monmouth, N. J. 
ICE DEPTH SOUNDINGS WITH ULTRA-HIGH FRE- 
QUENCY RADIO WAVES IN THE ARCTIC AND 
ANTARCTIC, AND SOME OBSERVED OVER-ICE 
ALTIMETER ERRORS, by Amory H. Waite. 
16 Dec 59, 128p. 4 refs. USASRDL technical 
rept. 2092; AD-236 201. 


Order from LC mi$6. 30, ph$19.80 PB 152 568 








Measurements through ice and snow of the Antarctic 
continental ice-shelf in 1955/56 and 1956/57 produced 
dielectric constant and radio wave attenuation data for 
high and ultra-high frequencies to depths of 25 ft. Cal- 
culations indicated the probability that devices such as 
low-power 400-mc aircraft altimeters could send radio 
signals vertically through two miles of ice. First at- 
tempts at vertical sounding in the Antarctic in 1958, 
using modified aircraft altimeters on 4-ft high vehi- 
cles, proved the theory as readings obtained by radio 
found bottom under 500 feet of ice and agreed within 
40 feet of accepted (gunpowder) seismic shots. These 
findings were verified over a 3-mile course in Green- 
land Sep 1959. The 4-ft high, 400-mc altimeters give 
false readings up to 2400 ft when over ice of 1200-ft 
thickness. Excerpts from previously classified Signal 
Corps radio/ice studies, covering a 5-year period are 
included. 


Army Snow, Ice, and Permafrost Research Estab- 
lishment, Wilmette, Ill. 
DEEP CORE DRILLING IN THE ROSS ICE SHELF, 
LITTLE AMERICA V, ANTARCTICA, by R. H. Ragle, 
B. L. Hansen and others. June 60, 14p. Technical 
rept. 70. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 388 
This report released for sale to the public | Dec 60. 


Drilling operations and core and drill hole investiga - 
tions at Little America V in Oct. -Dec. 1958 as well 
as measurements at Byrd Station in Dec. 1958 are dis- 
cussed. The hole at Little America V reached 836 ft, 
and core recovery was 98% of the footage drilled. No 
saline ice was found in the bottom core, indicating 
that the bottom ice is melting. In detailed stratigraphic 
studies to a depth of 53 m, summer snow deposits 
were coarse-grained and often associated with icy 
crusts, ice layers, and glands. Winter deposits were 
finer-grained, more homogeneous, and lacked the 
soaked appearance of summer snow. Periods of 2-3 
consecutive years at more or less regular intervals of 
10-20 yr showed intense ice formation. Layers of 
foreign material, tentatively identified as volcanic 
ash, were observed at 172.1 m, 219.4 m, and 

222.8 m. The depth-density curve steepened between 
20.7 and 36.5 m. If annual precipitation is estimated 
as 21 cm of water, Little America V rests on about 
1225 yr of accumulated snow. Data (some of a pre- 
liminary nature) are tabulated and graphed on the 
depth-density profile to a depth of 53 m, the nature of 
ice at various depths, spot densities below 53 m, and 
the annual increments at depth and corresponding 
water equivalents at Little America V, ice tempera- 
ture at various depths at both stations, and depth- 
inclination measurements as well as the diam-vs- 
depth curve at Byrd Station. (Author) 


Army Snow, Ice and Permafrost Research 
Establishment, Wilmette, Il. 
FORMATION, GROWTH, AND DECAY OF SEA ICE 
IN THE CANADIAN ARCTIC ARCHIPELAGO, by 
Michael A. Bilello. July 60, 40p. 16 refs. Research 
rept. 65. 
Order from LC mi$3. 00, ph$6. 30 PB 152 456 
Equations relating the accretion and decay of sea ice 
to standard meteorological data are derived empiri- 
cally from observations at 5 stations (Alert, Eureka, 


152 


Isachsen, Mou, d Bay, and Resolute) with varying 
periods of record from 194701957. The equations dif- 
fer from existing formulas in that they are differentia] 
in nature, to permit calculation of ice growth by in- 
crements, and contain a separate term allowing for 
variations in snow-cover depths. The use of the for- 
mulas requires only a knowledge of air temperatures 
and snow depths. A good correlation is found between 
the decrease in ice thickness and accumulated degree 
days above -1.8C. The location of each station, the 
names of the surrounding water bodies, and the approx- 
imate water depths where ice thickness measurements 
were made are listed; the techniques used in the meas- 
urements are described; data on observed ice thick- 
ness, and accumulated degree days of frost and aver- 
age snow depths for 20-cm increments of ice growth 
are tabulated. (Author) 


Army Snow, Ice and Permafrost Research Establish- 

ment, Wilmette, II. 
GLACIOLOGICAL INVESTIGATIONS, NUNATARSSUAQ 
ICE RAMP, NORTHWESTERN GREENLAND, by 
Laurence H. Nobles. Final rept. on Glaciological 
Studies in Nunatarssuaq Area, Northwestern U., Con- 
tract DA 11-190-eng-12. May 60, 74p. 34 refs. Tech- 
nical rept. 66. 
Order from LC mi$4. 50, ph$12. 30 PB 152 387 
These investigations were conducted from 1953-55 on 
a gently sloping ice mass of 8 square miles extent that 
forms part of the margin of the Greenland Ice Cap. The 
ice has a subpolar thermal regime with a constant tem- 
perature of -14C at 25 ft. All runoff is on the surface 
forming slush avalanches, algal pits, and an integrated 
drainage pattern. The firn limit is at 3000 ft elevation. 
The ramp has a strongly negative budget balance, with 
local ablation as high as 25 in. of water equivalent. 
Velocities of ice movement range up to 2 in. per day 
with the vertical angle of the movement vector never 
deviating from the horizontal by more than 5°. Budget 
and movement studies suggest complete decay of the 
ramp in 300 to 600 years under present climatic con- 
ditions. Metamorphic structures of both tensional and 
shear origin are common and include foliation, blue 
bands, amber bands, joints, small crevasses and ice 
dikes. The military trafficability of the ramp is dis- 
cussed in the appendix. 


Army Snow, Ice and Permafrost Research establish- 

ment, Wilmette, II. 
PLASTIC DEFORMATION OF THICK-WALLED 
SNOW-ICE CYLINDERS UNDER HYDROSTATIC 
PRESSURE, by H. H. G. Jellinek. July 60, llp. 7 refs. 
Research rept. 63. 
Order from LC mi$2. 40, ph$3. 30 PB 152 457 
The results of experiments on the plastic deformation 
of hollow snow-ice cylinders, closed at one end, as a 
function of circumferential stress and temperature are 
discussed. Data are graphed on deformation as a 
function of time for a snow-ice cylinder under 7. 03 and 
14. 06 kg/cm2 hydrostatic pressure at -4.5C, defor- 
mation as a function of hydrostatic pressure from 
2. 11-7. 03 kg/cm2, and deformation as a function of 
temperature at a constant pressure of 10. 55kg/cm2, 
The natural strain rate of closure at constant circum- 
ferential stress and temperature was a constant, which 
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yaried with circumferential stress as a sine function 
and was exponentially dependent on temperature, with 
an activation energy of 14. 1 kcal/mole at an average 


circumserential suress of 3.1 kg/cm2, The experi- 
ments agree well with an earlier interpretation of the 
plastic flow process representing flow between grain 
boundaries. (Author) 


Washington U., Seattle. 
CRYSTAL FABRIC STUDIES, by Edward R. LaChapelle. 
Semi-annual progress rept. for 1 Sep-15 Nov 59 on 
Contract Nonr-477(18). 1 Dec 59, 3lp. AD-230 170. 
Order from LC mi$3. 00, ph$6. 30 PB 152 148 


The report summarizes briefly the course of the sum- 
mer work and the results, though the analysis of the 
micrometeorological data is as yet incomplete. 


Washington U., Seattle. 
DRIFTING STATION CHARLEY. Semi-annual rept. 
for | June-30 Oct 59 on Project Husky, Contract Nonr- 
477(24). 1 Dec 59, 44p. 6 refs. AD-229 735. 
Order from LC mi$3. 30, ph$7. 80 PB 152 149 


The report includes brief summaries on principal 
equipment; radio-sextant ARN/25; celestial navigation; 
oceanography; oceanographic stations and sampling; 
chemical analyses; micrometeorology; ablation; pro- 
gram for study of low amplitude, long period flexural 
waves in Icefloe C; and transfer of solar radiation 
through sea ice. Also included are: Arctic Research 
Laboratory Semi-annual Report on Project Husky; Pre- 
liminary Report on Sea Ice Crystal Fabrics Studies on 
Station Charlie; Project Husky, Station Charlie, Report 
of the Marine Geologist; and Reflectivity-Conductivity 
of Materials Having Various Physical Properties on Sea 
Ice in Late Spring. 


Geodesy 


Battelle Memorial Inst. [Columbus, Ohio]. 
DESIGN STUDIES FOR GLOBULAR DISPLAYS, by 
]. M. Dugan, S. A. Hawk and others. Rept. for 22 July- 
26 Sep 57 and 8 Apr 58-12 May 59 on [Contract 
AF 30(602)1766] [1959] 191p. 38 refs. RADC TR- 
59-65; AD-214 597. 
Order from LC mi$8.70, ph$30. 30 PB 152 015 
Design studies were conducted to determine the feasi- 
bility of using globe-type maps for the presentation of 
intelligence to Air Force commanders. Results indi- 
cated that concave global maps have the best combina- 
tion of map characteristics to satisfy the requirements 
for global planning by AF commanders. The northern 
hemisphere from 20° north latitude comprises those 
geographical and political subdivisions that are most 
important for AF planning (US, USSR, China, and 
Europe). The needs of AF planners for a map can be 
Satisfied by a map on a scale of 1: 2,000,000. The 
map should have considerable cartography with pleas- 
ing color rendition. The map section should be placed 
in front of and below the line of sight of the AF com- 
manders. Auxiliary intelligence data such as the 
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order of battle or indications should be presented on 
display boards located on each side of the global map. 
Additional intelligence to be presented in geographical 
context on the global map should be prepared on a 
hemispherical planning board and projected onto the 
large global map. This arrangement eliminates the 
distractiwn arising from manual plotting or the use of 
an X-Y coordinate plotter on the display. 


Photointerpretation, Inc. , Annapolis, Md. 
DETECTION OF MINUTE IMAGES ON COLOR FILM. 
Final engineering rept. on Contract AF 30(602)1631. 
Aug 57, 59p. RADC TR-57-153; AD-131 259. 

Order from LC mi$3. 60, ph$9. 30 PB 152 303 


Methods and recommendations are made by the author. 
Previous literature is surveyed. 

This report includes: The diachromoscope, by Hugh T. 
O'Neill and William J. Nagel, (Ansco Div. , General 
Aniline and Film Corp. ) pub. in Photogrammetric En- 
gineering, p. 180-185, Mar 57. 


Rome Air Development Center, Griffiss AFB, N. Y. 
PLANE GEOMETRICAL CONSIDERATIONS OF A 
NAROL SIGNAL LOCATION SYSTEM, by Raymond L. 
Allen. Sep 60, 28p. RADC-TN-60-150. 
Order from LC mi$2.70, ph$4.80 PB 152 548 
Investigation is made into the geometrical considera- 
tions of an inverse LORAN (NAROL) Signal Location 
System. General equations are derived for the maxi- 
mum error of fix in terms of the electronic error of 
the system. Plots are included of the various parame- 
ters of the general equation to show the variations of 
each. Formulas included are derived for a plane 
earth. (Author) 


Geography 


Maryland U., College Park. 
PORT HINTERLANDS: THE CASE OF NEW ORLE- 
ANS, by Donald J. Patton. Rept. on Contract Nonr- 
595(05). Feb 60, 94p. 6 refs. 
Order from LC mi$5.40, ph$15. 30 PB 147 646 
The dominant function of a port area as a nexus be- 
tween continental and maritime traffic flows imparts 
to such an area a nodality distinct from that of a city. 
Interchange between continental and maritime trans- 
port is the predominant break-in-transport service 
function of most ports, although an entrepot function 
assumes a major role in a minority of cases. Exclu- 
sively land-based traffic flows in and out of port areas 
also occur occasionally to take advantage of a harbor- 
side service, more commonly to undergo processing 
in the port area in conjunction with incoming seaborne 
goods and for other reasons. Aggregatively, consid- 
erably less attention has been given in the literature to 
traffic flows tributary to port areas as such compared 
to studies of the tributary areas of urban centers. For 
progress to be made in the examination of intercon- 
nections and comparisons between these two forms of 
nodality, further substantive work on flows tributary 








to port districts is needed. Accordingly, it is pro- 
posed here to concentrate on the continental segment 
of the port of New Orleans as a contribution toward 
this objective. 


Minnesota U., Minneapolis. 
PLACE NAMES IN 16TH AND 17TH CENTURY 
BORNEO, by Jan O. M. Broek. Technical rept. no. 2 
on Contract Nonr-710(09). Mar 59, 45p. 31 refs. 
Order from LC mi$3.30, ph$7.80 PB 148 291 


For this study the basic research tools are the maps 
showing Borneo from the early 16th Century onward. 
This paper concentrates on the cartographic presenta- 
tion of the island, more especially of its place names. 


Physics of the Atmosphere 


Air Force Cambridge Research [Labs. ] Bedford, 
Mass. 
AN ESTIMATE OF PRECIPITABLE WATER ALONG 
HIGH-ALTITUDE RAY PATHS, by Murray Gutnick. 
Mar 60, 35p. 22 refs. Air Force Surveys in Geo- 
physics no. 120; AFCRC-TN-60-251; AD-235 832. 
Order from LC mi$3.00, ph$6. 30 PB 149 061 


Tables of the estimated water-vapor content of the 
atmosphere above 25, 000 ft are presented for use in 


evaluating, for design purposes, the amount of attenua- 


tion which will be experienced during the travel of IR 
signals over various high altitude ray paths. Results 
are given in terms of precipitable water integrated 
over the maximum line of sight between an aircraft at 
altitudes of 25, 000 to 100, 000 ft and a ray path skim- 
ming a cloud layer at 25,000 ft. Latitudes of 40° and 
60°N are considered. (Author) 


Blue Hill Meteorological Observatory 

[Milton, Mass. ] 
TWILIGHT INTENSITY AT 20° ELEVATION, by 
F. Volz and R. M. Goody. Scientific rept. no. 1 on 
Contract AF 19(604)4546. Jan 60, 58p. 33 refs. 
AFCRC TN-60-284; AD-235 385. 
Order from LC mi$3. 60, ph$9. 30 PB 148 718 
A photometer was designed which can measure the 
absolute intensity of the twilight in 5 narrow bands of 
wavelengths from the red to the ultra-violet region of 
the spectrum, for sun depressions up to 18°. A theo- 
retical analysis of the twilight intensity for a pure 
molecular atmosphere and some plausible dust 
models indicates that the influence of dust on the late 
twilight scattering is small. Two observations of the 
twilight are discussed briefly in terms of the theo- 
retical models. Measurements of the night sky in- 
tensity caused by starlight, airglow and city lights in- 
dicate that useful information can be obtained up to 
120 km for observations in blue light and up to 75 km 
for observations in red light. (Author) 





California U., Los Angeles. 
APPROXIMATION OF LIGHT SCATTERING BY 
LARGE DIELECTRIC SPHERES, by D. S. Saxon, 
Z. Sekera, and D. Deirmendjian. Scientific rept. 
no. 3 on Light in the Atmosphere, Contract 
AF 19(604)2429. June 60, 22p. 4 refs. AFCRC-TN- 
60-486. 
Order from LC mi$2. 70, ph$4. 80 PB 152552 
The approximate expression for the amplitude of the 
electric vector of the scattered radiation by a large 
dielectric sphere is derived from an exact integral 
equation solution of Maxwell equations. The unknown 
electric and magnetic field vectors in the interior of 
the dielectric sphere are approximated by the assump- 
tion of rectilinear propagation of the incident wave 
through the sphere. The change in polarization is neg- 
lected; however, the phase along the ray is correctly 
evaluated. The final expressions for the amplitude of 
the electric vector of the scattered radiation contain 
four integrals, which can be reduced to the evaluation 
of only one of them, 13. This integral is evaluated 
approximately for different domains of its variables, 
with the proper consideration of the errors of such 
approximations. The resulting expressions are then 
compared numerically with the exact Mie-solution of 
the problems. As can be expected, the approximation 
is quite satisfactory in forward directions, and‘rather 
poor in wide angle and backward scattering. (Author) 


California U., Los Angeles. 
DIFFUSE REFLECTION OF SOLAR ULTRA-VIOLET 
RADIATION IN THE PRESENCE OF OZONE, by 
Zdenek Sekera and J. V. Dave. Scientific rept. no. 4 
on Light in the Atmosphere, Contract AF 19(604)2429. 
June 60, 53p. 8 refs. GRD-TN-60-634. 
Order from LC mi$3.60, ph$9.30 PB 152 553 
The problem of diffuse reflection of solar ultra-violet 
radiation in the presence of ozone has been solved for 
a plane-parallel atmosphere of finite optical thickness. 
The atmosphere is divided into two layers. The scat- 
tering optical thickness of the upper layer is small 
enough to permit one to consider only primary scatter- 
ing. Ozone is distributed in this layer according to a 
definite analytical function. The scattering optical 
thickness of the lower layer is large and all the orders 
of scattering have been taken into consideration for it. 
It is assumed that the lower layer does not contain any 
ozone. The radiation received by an observer on the 
top of the atmosphere would consist of two parts. The 
first part originates from the upper layer as a conse- 
quence of scattering of direct solar radiation falling 
on it. The other part originating from the lower layer 
consists of four different components. The results of 
computations presented in this report contain intensi- 
ties of each of these five components for several 
values of ozone absorption and for several directions 
of incident and scattered radiations. It is expected 
that the results presented in this report will be helpful 
in obtaining a broad, semi-quantitative picture of the 
amount of radiation emerging from each of the layers 
under different conditions which one is likely to 
encounter. (Author) 
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Electrical Engineering Research Lab., U. of Texas, 
Austin. 
FREQUENCY SPECTRA ANALYSES OF ONE MILLI- 
SECOND TIME RESPONSE TEMPERATURE SENSORS 
AT VARIOUS LEVELS NEAR THE GROUND, by 
£. C. Lowenberg, F. X. Bostick, Jr. and C. E. 
McCullough. Rept. on Contract AF 19(604)2249. 
15 Mar 60, 59p. 2 refs. Rept. no. 6-32; AFCRC TN- 
60-166; AD- 234 479. 
Order from LC mi$3.60, ph$9. 30 PB 148 710 
A series of magnetic tape recorded temperature 
fluctuation observations are analyzed to obtain power 
spectra covering a frequency range exceeding 100cps. 
A 2.5 micron platinum wire sensor having a response 
time of the order of 1 millisecond was located at vari- 
ous levels above the ground and representative 30 
second recordings were selected for analogue com- 
puter processing of the power spectra evaluations. 
(Author) 


Geophysical Inst., U. of Alaska, College. 
EXPERIMENT LUXEMBOURG, by G. C. Rumi. Scien- 
tific rept. no. 3 on Contract AF 19(604)3880. Feb 60, 
2p. 23 refs. AFCRC-TN-60-275; AD-235 213. 

Order from LC mi$2.70, ph$4.80 PB 149 062 


This study is concerned with the contribution of mete- 
oric ionization to the formation of the upper layer in 
the D region, and to the absorption of radio waves. The 
absorption of meteoric origin is detectable when the 
lower layer in the D region is relatively weak. Evi- 
dence of absorption due to sporadic meteors is deduced 
from experimental data. Evidence of absorption due to 
meteoric showers is found by analyzing fmjin plot data. 
Particular attention was devoted to the Perseid meteor 
shower of 1958. During this shower, meteor rates 
were observed by means of a 100 mc radar. The fpmin 
increased and decreased according to the fluctuations 
of the meteor rates. It is inferred that meteors con- 
tribute efficiently to the formation of the upper layer 

in the D region. (Author) 


Geophysical Inst., U. of Alaska, College. 
THE HEIGHT OF F-LAYER IRREGULARITIES IN 
THE ARCTIC IONOSPHERE, by Howard F. Bates. Sci- 
entific rept. no. 3 on Contract AF 19(604)1859. Mar 59, 
27p. 12 refs. AFCRC-TN+59-180; AD-214 843. 

Order from LC mi$2.70, ph$4.80 PB 148 668 


Results and interpretations of oblique incidence sound- 
ings of the arctic ionosphere are presented. Anomalous 
echoes are found to be prevalent in high latitudes in 
contrast to lower latitudes where 2F groundscatter pre- 
dominates. One of the echoes seen regularly at College, 
Alaska was identified as direct F-layer (1F) backscat- 
ter. The observations of the 1F echo provide direct 
evidence of the presence of irregularities in the 

F-layer between heights of 350 and 600 km. The IF 
echoes are recorded regularly at night and occasionally 
during the day in disturbed periods. They appear to be 
associated with auroral ionization. The analysis of 
groundscattered (2F) echoes is extended from a plane tc 
a spherical geometry, and it is shown that a geometri- 


cal extension of the plane earth theory is adequate. 
(Author) 
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Geophysical Inst. , U. of Alaska, College. 
RADIO PROPERTIES OF THE AURORAL IONO- 
SPHERE, by G. C. Reid, E. Stiltner and R. Cognard. 
Final rept. (Phase 1) on Contract AF 30(635)2887. 
Feb 59, 89p. 19 refs. RADC-TR-59-39; AD-148 987. 
Order from LC mi$4. 80, ph$13. 80 PB 148 983 


Ionosphere Research Lab., Pennsylvania State U., 

University Park. 
THE STEADY STATE OF THE CHAPMAN-FERRARO 
PROBLEM IN TWO-DIMENSIONS, by J. W. Dungey. 
Scientific rept. no. 135 on lonospheric Research, 
Contract AF 19(604)3875 and National Science Founda- 
tion Grant G-5939. 15 July 60, 17p. 2 refs. GRD 
TN-60-601; AD-242 573. 
Order from LC mi$2.40, ph$3.30 PB 150 668 
The steady state of the Chapman-Ferraro problem is 
formulated in mathematical terms, but the three- 
dimensional problem presents little hope of an ana- 
lytical solution and it is not even obvious how to com- 
pute the solution. The two-dimensional problem is 
reduced to a standard potential problem and solved 
exactly. The solution is used to obtain an indication 
of the error in the flat-faced approximate model 
which has previously been used in three dimensions. 
(Author) 


National Bureau of Standards, Boulder, Colo. 
WORLD MAPS OF F2 CRITICAL FREQUENCIES AND 
MAXIMUM USABLE FREQUENCY FACTORS, by 
Donald H. Zacharisen. Supplementary rept. Oct 60, 
247p. 6 refs. Technical note no. 2-2. 
Order from OTS $3. 50 PB 151 361-2 
This report supplements National Bureau of Standards 
Technical Note Number 2, April 1959 (PB 151 361), 
and completes the basic data required for F2-layer 
maximum usable frequency predictions, Prediction 
charts are given for the months of February, April, 
May, August, October and November. Auxiliary charts 
are included to aid in predicting F2-layer MUFs. 
(Author) (See also PB 151 361). 


New York U. Coll. of Engineering, N. Y. 
HIGH LEVEL TURBULENCE, by Joseph Clodman, 
Griffith M. Morgan, Jr. and John T. Ball. Final rept. 
on Contract AF 19(604)5208. Sep 60, 90p. 66 refs. 
AFCRL- TR-60- 408. 
Order from LC mi$4. 80, ph$13. 80 PB 152 521 
A comprehensive review of the literature of high level 
turbulence is carried out and conclusions are drawn as 
to many of the properties of this phenomenon. The 
effect of moderate topography is examined by consider- 
ing two bodies of aircraft reports. It is reasonably 
well established that even modest obstacles of less 
than 1000-2000 ft in height play an important role in 
high level turbulence over land and that some of the 
parameters involved suggest a relationship to gravity 
waves although this is only part of the mechanism. 
High level turbulence reports over the North Atlantic 
are examined and it is found that such turbulence is 
much less common and occurs under different condi- 








tions than over land. The basic equations governing 
the energetics of the motion are examined and conclu- 
sions drawn as to the important energy sources and 
sinks. A model is used to estimate the rate of growth 
due to various energy sources to determine plausible 
mechanisms. Two mechanisms are evolved which ap- 
pear to be of predominant importance in the develop- 
ment of high level turbulence. One of these is signifi- 
cant over land and involves primarily gravity waves 
and strong vertical wind shear. The other is impor- 
tant over water and results from hydrodynamic in- 
stability and relatively low Richardson numbers. The 
observational data on the turbulence is considered in 
the light of these mechanisms and found to fit very 
well. A forecast scheme for high level turbulence is 
suggested on the basis of the above results, (Author) 


Pennsylvania State U. Mineral Industries Experiment 

Station, University Park. 
LARGE SCALE VERTICAL MOTION IN THE 
STRATOSPHERE, by Edward S. Epstein. Final rept. 
pt. 2 on Contract AF 19(604)2190. Dec 59, 133p. 
45 refs. AFCRC TR-60-24((II). 
Order from LC mi$6. 90, ph$21. 30 PB 152 249 
An empirical study is made of the interrelations be- 
tween the horizontal flow pattern in the lower strato- 
sphere and the effect of vertical motion on the budgets 
of vorticity and ozone. Two periods in the winter of 
1956 are studied. On the basis of the contours of the 
200-, 150-, 100-, and 50-mb surfaces, the terms of 
the vorticity equation are evaluated, and vertical ve- 
locities are computed from the adiabatic equation. 
Changes in total ozone amounts are compared on a 
synoptic basis with the horizontal and vertical fields 
of motion. The local change of vorticity, vorticity 
advection, and the divergence term (neglecting the 
relative vorticity in comparison with the Coriolis 
parameter) appear to be the only terms of importance 
in the vorticity equation. There is broad agreement 
between the fields of horizontal and vertical motion, 
subsidence occurring in flow from ridge to trough and 
ascending motion in flow from trough to ridge. This 
pattern, however, is not invariant, and is particularly 
disturbed in the presence of short wave disturbances. 
A model is presented to describe the effects of short 
and long waves on the patterns of vertical motion and 
divergence. A situation in which the changes in total 
ozone amount were large is selected and studied in 
terms of the observed and computed fields of motion. 


Pennsylvania U. School of Medicine, Philadelphia. 
THE RADIANT TEMPERATURE OF THE ZENITH 
AT HIGH ALTITUDE IN THE SUBARCTIC, by 
H. T. Hammel. May 60, Llp. 6 refs. AAL Technical 
rept. 57-49. 

Order from LC mi$2.40, ph$3.30 PB 150 217 
Three flights were made up to 40, 000 feet on 3 sepa- 
rate days.- The radiant temperatures obtained on the 
3 days are shown. The air temperatures shown are 
from radiosonde reports obtained at 1700 A.S.T. by 
the U. S. Weather Bureau at Fairbanks, Alaska. The 
air temperature from 30,000 to 75, 000 feet was 

fairly constant and between -50° C. and -60°C. On 
the other hand, the radiant temperature of the zenith 
was found to be highly variable above 30, 000 feet. The 





temperature ranged from about -60° C. to -125° C. 
for the three flights, and on a single flight the tem- 
perature ranged from -60° C. to -95° C. above 

30, 000 feet. 


Puerto Rico U. Coll. of Agriculture and Mechanic 

Arts, Mayaguez. 
MEASUREMENT OF IONOSPHERIC DRIFT AND 
STRUCTURE BY RADIO STAR OBSERVATIONS, by 
Braulio Duefio. Final rept. on Contract AF 19(604)1918. 
Aug 60, 65p. 16 refs. AFCRL-TR-60-402. 
Order from LC*mi$3.90, ph$10.80 PB 152 471 
This report is divided into three parts. The first part 
deals with fluctuation phenomena in relation to observa- 
tions made during a period of two years. It is shown 
that there exists at this location a great increase in 
fluctuation activity during June and July which appears 
to be associated with the large scale changes taking 
place in the F-2 layer during the pre-sunrise period. 
Measurements of Drift Velocities of irregularities by 
the radio star method is discussed in the second part. 
It is found that for measurements made during the pre- 
midnight hours the drift is predominantly towards the 
sourth-east and the opposite direction for measure- 
ments taken after midnight. A physical interpretation 
of this behavior is given. The third part gives informa- 
tion, from a practical point of view, on the construc- 
tional details and operation of the phase switching 
interferometers used in this experiment. (Author) 


Stanford Electronics Labs., Stanford U., Calif. 
IDENTIFICATION OF WHISTLER SOURCES ON 
VISUAL RECORDS AND A METHOD OF ROUTINE 
WHISTLER ANALYSIS, by D. L. Carpenter. Tech- 
nical rept. no. 5 on Contract AF 18(603)126. 

15 Mar 59, 5lip. 3 refs. AFOSR-TN-60-315; 
AD-235 426. 

Order from LC mi$3.60, ph$9.30 PB 149 069 
Two of the problems that arise in whistler analysis 
are discussed. These are the identification of the 
causative sferic associated with a whistler, and rou- 
tine analysis of whistlers based on visual frequency- 
versus-time records (Sonagrams). A brief description 
is given of the nature of whistlers and the type of 
record used in their analysis. The principal methods 
of identifying causative sferics on whistler records 
are reported. A technique is presented which involves 
the measurement of the delay between successive 
echoes of an echo train and using this delay to predict 
the.time of the causative sferic. An abbreviated form 
of routine analysis is presented for application to 
whistlers for which the causative sferics cannot be 
identified. 


Stanford Research Inst., Menlo Park, Calif. 
UPPER ATMOSPHERE CLUTTER RESEARCH. PART 
Il. HIGH-ALTITUDE 106.1-MC RADAR ECHOES 
FROM AURORAL IONIZATION DETECTED AT A 
GEOMAGNETIC LATITUDE OF 43 DEGREES, by 
J. C. Schlobohm, R. L. Leadabrand and others. Final 
rept. pt. 2 on Contract AF 30(602)1762. Apr 59, 33p. 
11 refs. SRI Project 2225; RADC TR-59-44; 
AD-212 617. 


Order from LC mi$3.00, ph$6. 30 PB 148 286 
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Auroral echoes have been detected using a radar at 
106.1 Mc located at 43 degrees geomagnetic latitude. 
The geometry of reflection for ionization aligned with 
the earth's magnetic field lines is such that, for a 
geomagnetic latitude of 43 degrees, reflection can 
occur as high as 300 km. The results of these ob- 
servations are presented with interpretation of the 
height of reflections. 


ENGINEERING 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 5. ENGINEERING. 440p. 
Order from OTS $4. 25 PB 171 004 
Contents: 
Civil engineering 
Electrical engineering 
Mechanical engineering (aeronautical and automotive 
included) 
Ordnance engineering 
(See also PB 161 137) 


Crysler Corp., Detroit, Mich. 
CHRYSLER-TYPE OXYGEN PRESSURE VESSEL: 
CALCULATION, DESIGN, AND TESTING, by 
H. R. Greenlee. Rept. for 15 Mar 57-15 June 59 on 
Oxygen Dispensing Assemblies, Contract AF 3X%616) 
AF 3%616)5188. May 60, 55p. WADD Technical rept. 
0-365. 
Order from LC mi$3. 60, ph$9. 30 PB 153 060 
The development of a lighter, stronger, more durable 
dual-pressure cylinder for two gases or a liquid and 
gas was accomplished through a new concept compris - 
ing a continuously wound high-pressure tube fitted and 
brazed to the inside of a cylindrical shell. A compos- 
ite structure of this type is expected to provide more 
resistance to shattering than the standard bottle and 
make a lighter design through the successful applica - 
tion of higher strength materials. The Chrysler-type 
pressure vessel termed "Balcon" makes use of a com- 
plementary stress pattern created from the composite 
design of the structure. Two pressures are contained 
in this type construction: 2100 psi in the cylinder and 
4000 psi in the tube. Two jumbo-type tire valve cores, 
one conventional and one reversible, are incorporated 
to reduce the high pressure of the coiled tube to equal 
the low pressure of the cylinder as the latter is used. 
When the two chambers have reached an equal pres- 
sure, both decay uniformly as the gas is exhausted. 
Limited tests show an increase of 22 to 49% in free 
nitrogen gas per pound of container weight over the 
standard bottle. (Author) 


Aeronautical Engineering 


Toe Engineering Development Center [Tullahoma, 
enn. 

ROCKET TESTING IN THE AEDC PROPULSION 
WIND TUNNEL, by R. W. Hensel. Rept. on ARO, 
Inc., Contract AF 40(600)800 S/A 11(60-110). July 60, 
4lp. 7 refs. AEDC TN-60-136; AD-239 925. 

Order from LC mi$3. 30, ph$7. 80 PB 153 280 
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This report released for sale to the public 19 Dec 60. 
A number of test programs involving the use of both 
liquid and solid propellant multi-rocket systems were 
performed in the Transonic Circuit of the AEDC Pro- 
pulsion Wind Tunnel. The equipment and techniques 
are summarized, and representative test results are 
presented with particular emphasis on the liquid pro- 
pellant work. The difficulties and failures with both 
the equipment and techniques and their remedies are 
discussed. Results show that the tunnel scavenging 
system, which was designed for airbreathing engine 
exhausts, also performs well during rocket tests both 
aerodynamically and mechanically with the propellants 
used thus far. (Author) 


Avco Corp. , Nashville, Tenn. 
DESIGN, DEVELOPMENT AND FABRICATION OF A 
LIGHT WEIGHT AIRFRAME. Monthly progress rept. 
no. 4 for Aug 60 on Contract DA 33-008-ORD- 1968. 
15 Sep 60, 29p. 
Order from LC mi§$2.70, ph$4. 80 PB 152 343 
Engineering drawings of the proposed design of Light 
Weight Airframe were reviewed. General approval of 
the design was indicated with major comments as fol- 
lows:: a method should be incorporated for making the 
lock ring a captive part; the lock ring safety feature 
should be duplicated at a second position 180° from the 
first to increase the reliability of this function; the con- 
tractor was requested to investigate the feasibility of 
using a serrated steel insert in place of the serrations 
in the aluminum alloy lock ring; the alignment pins at 
the Sta. 48.00 joint should be made longer to permit 
visual mating of parts. All tool design and tool manu- 
facture have been completed. (See also PB 150 279) 


Bendix Radio Div., Bendix Aviation Corp. , 

Baltimore, Md. 
ACCEPTANCE TESTS OF AIR TRAFFIC CONTROL 
CENTRAL AN/GSN-7, by Robert C. Perle. Rept. on 
Contract AF 19(604)1881. Dec 59, 30p. 1 ref. AFCRC- 
TR-59-372; AD-235 256. ; 
Order from LC mi$2. 70, ph$4. 80 PB 148 708 
Air Traffic Control Central AN/GSN-7 was found in 
acceptance tests to meet the engineering requirement 
in all respects except that the tracker azimuth dead 
zone is excessive. Time-to-go mean errors observed 
ranged from 1 percent to 0. 1 percent of full scale. 
The range-mark generator leaves much to be desired. 
Quality of tracking is comparable to that of the 
AN/GSN-3. Other features are discussed. Represent- 
ative data are tabulated. (Author) 


Chicago Midway Labs., U. of Chicago, ILL. 
THERMAL PROTECTION OF STRUCTURAL, PRO- 
PULSION, AND TEMPERATURE-SENSITIVE MATE- 
RIALS FOR HYPERSONIC AND SPACE FLIGHT, by 
William P. Manos, Donald E. Taylor and Anthony J. 
Tuzzolino. Rept. for July 58-Sep 59 on Materials 
Analysis and Evaluation Techniques, Contract 
AF 33(616)6006. July 60, 228p. 30 refs, WADC 
Technical rept. 59-366, Pt. II. 
Order from OTS $3. 50 PB 171 147 
This report presents the results of an investigation in- 
tended to examine various phenomena applicable tothe 








protection of materials subjected to severe thermal en- 
vironments and evaluate their effectiveness on the sur- 
vival of materials now available. The heating experi- 
enced by materials in selected severe thermal environ- 
ments is reviewed. The various phenomena that might 
be employed for protection are studied and evaluated 
analytically. Experimental tests were performed to 
aid in evaluation of certain phenomena, using the 
discharge of a 1000-KW air-stabilized arc to provide 
a severe thermal environment. These results are re- 
ported, along with a correlation of the observed be- 
havior with theory and previous tests. (Author) (See 
also PB 161 956) 


Engineering Div., Air Materiel Command, Wright- 
Patterson AFB, Ohio. 
WIND TUNNEL TESTS OF THE COANDA WING 
AND NOZZLE, by D. W. Young and D. Zonars. Sep 50, 
78p. 12 refs. AF Technical rept. no. 6199; 
ATI-90 054. 
Order from LC mi$4.50, ph$12.30 PB 147 374 
This report released for sale to the public 30 Nov 60. 


Wind tunnel tests to determine the aerodynamic char- 
acteristics of a wing and nozzle, invented by M. Henri 
Coanda of Paris, France, are described. The effects 
on lift, drag, and pitching moment of the wing are 
given for range of test air speed, angle of attack, slot 
width, and quantity of air ejected. The thrust of the 
nozzle and amount of air entrained are given for 
ranges of test air speed, slot width, and quantity of 
air ejected. It is concluded that boundary layer con- 
trol, by use of the Coanda method when used on wings, 
causes appreciable increase in the maximum lift and a 
reduction in the drag coefficient for all angles of 
attack. The accompanying change in moment coeffi - 
cient is small. Comparison of the data obtained in 
these tests with other referenced data on boundary 
layer control indicates that the Coanda method, as 
tested, is not as good as other means for increasing 
the maximum lift coefficient and reducing the drag 
coefficient. It is concluded that a nozzle with an 
annular type slot ejecting pressurized air can be 
employed as an air pump or as a thrust augmentor. 
Entrainment ratios were between six (6) and eight (8) 
for the static conditions. These values compare 
favorably with those predicted by the inventor before 
the tests were conducted. (Author) 


Fairchild Aircraft and Missile Div., Hagerstown, 
Md. 
DESIGN, FABRICATION, AND TEST OF HIGH- 
FLOTATION TIRES AND RELATED VALVING 
MECHANISM FOR ROUGH TERRAIN LANDING 
GEAR. MODEL M-245, by V. Frisby. Rept. on Con- 
tract DA 44-177-tc-446. 27 May 60, 494p. Rept. 
no. R245-025; TREC 60-39. 
Order from LC mi$11.10, ph$75.60 PB 152 494 
This report covers the results of experiments di- 
rected toward the design, development, and testing of 
a laboratory-model, rough-terrain landing gear sys- 
tem using foldable high-flotation tires built by a novel 
continuously-wound-cord method and using venting- 
hub shock absorption. The contemplated end use of 
such a system is for STOL aircraft operated from 
rough, unprepared fields. The tires, due to their 
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relatively light weight, low inflation pressures, and 

economical methods of production, can also be ideally 

adapted to land vehicles for off-road use, offering 

improved cross-country trafficability with lessoned 

tare weight. 

The following appendices are included: 

Appendix 1. Development of continuously-wound-cord 
tire-building techniques, by V. Frisby. Rept. 
no. R245. 015 

Appendix 2. Static test high-flotation tire, by W. J. 
Sawyer. Engineering rept. no. R245-010 

Appendix 3. Rolling tests high-flotation tire, by B. R. 
Klein. Engineering rept. no. R245-011 

Appendix 4. The design and development of laboratory 
models to study the feasibility of high-flotation tires 
for aircraft, by J. A.Hoess, W. F. Prien and others 
(Battelle Memorial Inst.). Rept. no. R245.012 

Appendix 5. Design and development of laboratory and 
flight-test models of landing gear for aircraft to be 
operated from rough unprepared fields, by W. F. 
Prien, R. D. Fannon and others (Battelle Memorial 
Inst.). Rept. no. R245-014 

Appendix 6. Initial flight tests high.flotation landing 
gear, by A. J. Atkinson. Rept. no. FT245-1 


Hiller Aircraft Corp., Palo Alto, Calif. 
AIRBORNE PERSONNEL PLATFORM, by Wilbur J. 
Gill. Summary rept. on Contract Nonr-1357(00), 
Phase IV. 9 June 59, 65p. 13 refs. Rept. no. 
ARD-236; AD-225 794. 

Order from LC mi$3. 90, ph$10. 80 PB 149 075 
A wind tunnel and static test program was conducted in 
which 4 duct shapes and 3 propeller configurations 
were tested in various combinations and an enlarged 
full scale flying platform was designed and tested. The 
maximum figure of merit of all the ducted propeller 
models tested was 1.07 (based upon an ideal values of 
V2 for a non-diffusing duct). This value was obtained 
with a bell-mouth duct in combination with a set of 
twisted, 3-bladed, contra-rotating propellers. This 
same configuration showed the highest values of for- 
ward flight efficiency, lift coefficient and pitching 
moment coefficient for the range of speeds and pro- 
peller blade settings tested. The airfoil-profile ducts 
produced considerably lower figures of merit due toan 
indicated flow separation at the duct inlet. ‘The origi- 
nal 5-ft-diam platform which was under-powered was 
modified to a 7-ft-diam platform. This platform, des- 
ignated 1031-A-1, developed enough thrust to hover 
out of ground effect. Theoretical studies conducted in 
platform stability and control indicated that the plat- 
form was unstable in hovering and forward flight with- 
out the automatic mechanical gyrostabilizer. A theory 
was developed for predicting the pitching moment 
characteristics of a ducted propeller in equilibrium 
forward flight. 


Motorola, Inc., Riverside, Calif. 
THE DETERMINATION OF ATMOSPHERIC TRANS- 
MISSIVITY BY BACKSCATTER FROM A PULSED 
LIGHT SEPARATED SYSTEM, by Melvin H. Horman. 
Rept. on Contract [AF] 19(604)2213. Oct 58, 83p. 
l ref. Rept. no. RL-3828-2; AFCRC TR-58-277. 
Order from LC mi$4.80, ph$13.80 PB 152 384 
This report released for sale to the public 25 Nov 60. 
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As an aircraft approaches a runway, the pilot must 
recognize the runway lights while sufficient altitude 
remains to permit course correction. The prediction 
as to when the lights will be seen must be made from 
the ground, preferably by measuring the transmission 
loss along the actual approach path. The feasibility of 
determining visual range along the slant path by ob- 
serving the light scattered by the atmosphere from a 
pulsed beam of light utilizing noncoaxial transmitter 
and receiver optics was investigated experimentally 
and theoretically using two 60-inch diameter glass 
searchlight mirrors. 


Narmco Industries, Inc. , San Diego, Calif. 
RESEARCH TECHNIQUES AND METHODS ON WHICH 
TO BASE DEVELOPMENT OF HIGH TEMPERATURE 
GLAZING ATTACHMENTS, by Gerald K. Partain, 
Floyd A. Piscopo, and Roger E. Wilson. Rept. on Con- 
tract AF 33(616)5763. Mar 60, 69p. 9 refs. WADD 
Technical rept. 60-119; AD-240 357. 
Order from LC mi$3. 90, ph$10. 80 PB 153 259 
This report released for sale to the public 14 Dec 60. 


This report describes the development of processes 
for the integral bonding of low expansion glasses (pri- 
marily aluminosilicate) to provide for either a load 
carrying attachment system or a means of accomplish- 
ing an airtight seal at the glazing edge. Test of two 
types of attachments (a fused glass-to- metal and a 
brazed glass-to-metal) for Corning Glass Works Code 
1723 and Pittsburgh Plate Glass Co, Code 6695 alu- 
minosilicate glasses and bondline shear values exceed- 
ing 400 psi at -80°F and 900°F. Thus, the feasibility 
of these methods of attachment has been demonstrated 
although the degree of practicality is not yet known. 
Discussions of various aspects of mechanically held 
and free floating designs are also presented. (Author) 


National Research Labs. , Ottawa (Canada). 
AN EXPERIMENTAL INVESTIGATION OF THE DE- 
FLECTION OF A FREE-AIR JET BY A FLAPPED 
WING: THE SUPERADDITIVE EFFECTS OF 
SHIELDED FLOW CONTROL DEVICES, by D. J. 
Marsden and P. J. Pocock. July 60, S6p. 9 refs. 
Aeronautical rept. LR-285; NRC no. 5919. 
Order from LC mi$3.60, ph$9. 30 PB 152 786 
Methods for improving the slipstream deflection 
effectiveness of a 40-percent chord single-slotted 
double flap were studied experimentally using a half- 
wing model mounted in a free-air jet. The tests were 
conducted out of ground effect. A porous suction strip 
over the nose of the fore flap, when shielded on either 
side of the jet by chordwise fences, increased 
markedly the slipstream turning effectiveness of the 
flap. The increase was greater than that due to the 
sum of the separate effects of porous suction and 
fences. The tests indicate that the flapped aerofoil 
with the shielded-suction system would deflect through 
90 degrees the slipstream from a propeller with a 
diameter 0.75 times the wing chord. The suction 
power required is modest; however, the turning loss 
would be 30 percent or less. (Author) 
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National Research Labs. , Ottawa (Canada). 
MEMBRANE THEORY OF LARGE SPHERICAL RA- 
DOMES, by A. L. M. Grzedzielski. May 60, 83p. 

14 refs. Aeronautical rept. LR-278; NRC 5917. 
Order from LC mi$4. 80, ph$13. 80 PB 152 832 


Two methods of stress analysis of large spherical ra- 
domes are developed: an elementary desk calculator 
analysis, based on the restrictive assumption of air- 
load being axially symmetric with respect to the wind 
direction, and a general unit load method, making use 
of a medium size digital computer. Both account for 
an elastic support at the foundation. (Author) 


National Research Labs. , Ottawa (Canada). 
PRESSURE DISTRIBUTION AND FORCE MEASURE- 
MENTS ON A VTOL TILTING WING-PROPELLER 
MODEL. PART II. ANALYSIS OF RESULTS, by 
M. M. Currie and J. A. Dunsby. June 60, 76p. 4 refs. 
Aeronautical rept. LR-284; NRC no. 5918. 
Order from LC mi$4.50, ph$12. 30 PB 152 780 
This report presents in graphical form the results pre- 
sented in Part I, NRC Aeronautical rept. LR-252(PB) 
from pressure distribution and force measurements on 
a half-wing model of a twin-engined tilt-wing VTOL 
configuration. The profound influence of the slipstream 
on these results is discussed in some detail. (Author) 
(See also PB 143 579) 


New Departure Div., General Motors Corp., 

Bristol, Conn. 
RESEARCH ON DEVELOPING DESIGN CRITERIA 
FOR ANTI-FRICTION AIRFRAME BEARINGS FOR 
HIGH TEMPERATURE USE, by W. F. O'Rourke. 
Rept. for June 58-Oct 59 on Contract AF 33(616)5900. 
[1960] 138p. 8 refs. WADD Technical rept. 60-46. 
Order from OTS $2.75 PB 171 151 


The purpose of this study is to develop design criteria 
for anti-friction airframe bearings for use in air and 
space vehicles. Desired operation includes 40, 000 
oscillatory cycles at 600°F to 1200°F under a radial 
load corresponding to approximately 500, 000 psi mean 
compressive stress for a one-inch bore ball bearing. 
Selected bearing and lubricant materials were screened 
in specimen tests. Bearings made from the three most 
promising material combinations were tested and the 
results extrapolated to four other sizes. Results indi- 
cate that performance is limited by the required load 
with a maximum of 26,500 cycles of operation having 
been obtained at 900°F and one-hait the prescribed 
load, and 40,000 cycles at one-third the prescribed 
load. The most promising materials are M-2 Tool 
Steel and 440-CM Stainless Steel for rings and K-161B 
Titanium Carbide for balls for temperatures to 900°F , 
and CR-2 Chromium Carbide for rings and Stellite 
Star J Cobalt Alloy for balls at 1200°F. None of the 
twenty-five lubricating aids showed a significant 
improvement. (Author) 


[Space Sciences] Lab., General Electric Co., 
Philadelphia, Pa. 
THE THERMAL PROTECTION OF A RE-ENTRY 
SATELLITE, by Sinclaire M. Scala. Rept. on Contract 
AF 04(647)269. 9 Mar 59. 30p. 14 refs. Technical 














memo. no. 115; Technical Information Series R59SD336 
Aerophysics Operation Research Memo. no. 30; Docu- 
ment no. 9-4639. 

Order from LC mi$2.70, ph$4.80 PB 153 257 


This report released for sale to the public 16 Dec 60. 


The intrinsic mass of coolant shield required for the 
thermal protection of a re-entry satellite is a sensitive 
function of the cooling scheme selected. Heat sinks are 
not competitive. Ablating refractories constitute a 
superior system when compared with transpiration 
cooling. Re-radiation cooling is extremely attractive 
for satellite re-entry. As the ballistic parameter 
varies from 50 to 200, for a re-entry angle of 2 1/2° 
from the horizontal, the mass of shield required varies 
by a factor of two. (Author) 


Sperry Phoenix Co., Ariz. 
THE DEVELOPMENT OF AN AUTOMATIC FLIGHT 
CONTROL SYSTEM AN/ASW-12(V). Quarterly prog- 
ress rept. no. 7, 1 Oct-31 Dec 59, on Contract 
DA 36-039-sc-75040. 31 Jan 60, 57p. 13 refs. Rept. 
no. LJ-1260-0001 -7. 
Order from LC mi$3.60, ph$9. 30 PB 152 230 


The installation of the Automatic Flight Control Sys- 
tem AN/ASW-12(V) in helicopters, H-21 and H-37, 
and in fixed-wing aircraft, RL-23, is described in 
detail. Solutions to installation problems are indi- 
cated. The flight test programs for the S-55 and H-21 
helicopters are discussed. Illustrative recordings of 
pitch, roll, yaw, RPM, and altitude performance in 
the S-55 are included. Data outlining authority limits 
for four flight conditions are included to complement 
a previously issued report of a computer study of the 
YAO-1 aircraft stabilized by the AN/ASW-12(V). 
Tests conducted to determine effects of gamma radia- 
tion on electronic components are reported. (Author) 
(See also PB 147 412) 


Vienna Inst. of Tech. (Austria). 
ELASTIC THERMAL STRESSES IN DELTA WINGS, 
PART I, by H. Parkus. Rept. on Contract 
AF 61(052)214. 15 July 60, 96p. 11 refs. 
AFOSR TR-60-140. 
Order from LC mi$5. 40, ph$15. 30 PB 152 437 


Contents: 

General relations for shallow shells 
Shallow conical shells 

Solution for first approximation 


Chemical Engineering 


American Machine and Foundry Co., Niles, III. 
SYSTEM: FOR RECOVERY OF WATER FROM 
URINE. PART II. DESIGN, FABRICATION, AND 
TESTING OF THE PROTOTYPE SYSTEM, by 
J. D. Zeff and R. A. Bambenek. Rept. on Equipment 
for Life Support in Aerospace, Contract 
AF 33(616)5783. Aug 60, 35p. 3 refs. WADC Tech- 
nical rept. 58-562 (II). 

Order from OTS $1.00 PB 171 145 


A prototype system to recover potable water from 
urine has been designed, fabricated and tested. The 
basic system evolved from phase one, and was de- 
signed to require no auxiliary power, and to function in 
a weightless environment. The second-phase system 
is an improved version of the basic system. A test 
setup was assembled to simulate conditions of thermal 
transport in a vehicle in extraterrestrial flight. The 
test program determined system capabilities and , 
quality of the recovered water. Results indicated (1) 
water is of potable quality; (2) over-all yield of recov- 
ered water is about 80% due to imperfect sealing of the 
vacuum system; and (3) the system operated satisfac- 
torily in an inverted position (evaporator over con- 
denser), which imposed a 1-g penalty on the system. 
An advanced design incorporating improved structural 
and sanitary design features is included in this report. 
(Author) 


Feltman Research Labs., Picatinny Arsenal, 

Dover, N. J. 
NEW RED, GREEN, AND WHITE COMPOSITIONS 
FOR HAND-HELD ROCKET-TYPE SIGNAL FLARES, 
by Everett Crane and Joseph Kristal. June 60, 14p. 
2 refs. Technical notes no. 50; AD-239 166. 
Order from LC mi$2.40, ph$3.30 PB 152 079 


To meet the need for a new series of red, green, and 
white flare compositions (designated XM144 through 
XM149) for use in hand-held ground illumination sig- 
nals, seven red compositions, four green composi- 
tions, and two white compositions were developed and 
tested. The requirements for the new flare series - 
that they produce sharply defined, easily distinguish- 
able colors lasting 60 seconds for parachute-type 
flares and 8 seconds for cluster-type flares - were 
most fully met by the following compositions: (a) Red 
flare composition FR508 consisting of atomized mag- 
nesium 30%, strontium nitrate 42%, polyvinyl chloride 
12%, potassium perchlorate 9%, and Laminac 7%. (b) 
Green flare composition FG466 consisting of atomized 
magnesium 35 parts, barium nitrate 22.5 parts, poly- 
vinyl chloride 13 parts, potassium perchlorate 22.5 
parts, and Laminac 5 parts. (c) White flare composi- 
tion FY926 consisting of atomized magnesium 49%, 
sodium nitrate 43%, and Laminac 8%. Average 
candlepower was 24, 800 for the best red composition, 
10,500 for the best green, and 66, 000 for the best 
white. Average burning times were 63 seconds for 
the red composition, 62 seconds for the green, and 
59 seconds for the white. (Author) 


Oklahoma U. Research Inst. , Norman. 
DEMINERALIZATION OF SALINE WATER BY ELEC- 
TRICALLY-INDUCED ADSORPTION ON POROUS 
GRAPHITE ELECTRODES. Rept. on Contract 
14-01-001-160. Sep 60, 63p. 28 refs. Saline Water Re 
search and Development Progress rept. no. 45. 

Order from OTS $1. 75 PB 171 129 


Anion- responsive electrodes were prepared from 
treated graphites and combined in demineralization 
cells with cation-responsive electrodes improved by 
chemical treatment. Though further attention must be 
paid to increasing the demineralization capacity, such 
cells are of great interest because of their very low 
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electrode cost. Investigations were also directed to- 
ward improvements in the chemical stability of these 
electrodes and toward the discovery of new methods 
which will yield cation- or anion- responsiveness to 
graphite. The nature of the electrode process was 
shown to be more complex in character than was ini- 
tially believed. An extensive survey of the literature 
suggested several intriguing possibilities for further 
investigation, which should yield results not only useful 
to this project but also of distinct significance to car- 
bon electrochemistry. 


Civil Engineering 


Battelle Memorial Inst. , Columbus, Ohio. 
AN INVESTIGATION OF COLUMN ACTION DURING 
CREEP BUCKLING, by R. L. Carlson, W. W. Breindel 
and G. K. Manning. Rept. for 1 Mar-18 Dec 59 on Con- 
tract AF 33(616)6301. June 60, 54p. 21 refs. WADD 
Technical rept. 60-7. 
Order from OTS $1.50 PB 171 149 
Procedures for inspecting a creeping column for sta- 
bility are discussed, and the studies of Rabotnov and 
Shesterikov and those of de Veubeke are interpreted as 
examples of two essentially different possible proce - 
dures. An alternative inspection procedure, similar to 
that of de Veubeke, is proposed, and an analysis of the 
mechanics involved is performed. It is noted that the 
equations evolved provide a relatively direct means of 
experimentally investigating the validity of the Hoff 
column-creep-buckling solution. The equations are 
also used to illustrate the essential differences in col- 
umn action between purely viscous and viscoelastic 
materials and materials with a nonlinear time- 
dependent component of deformation. The results of 
interrupted column-creep experiments are presented, 
and they are analyzed by the use of the theory devel- 
oped in the report. The agreement between the analyti- 
cal and experimental results is judged good enough to 
indicate that the Hoff-de Veubeke approach to the 
column-creep-buckling problem is basically sound. 
(Author) 


Brown U. Div. of Engineering, Providence, R. L 
THE MECHANICS OF THE TRIAXIAL TEST FOR 
SOILS, by R. M. Haythornthwaite. Technical rept. 
no. 1 on Contract DA 19-020-ORD-4566. Apr 59, 35p. 
19 refs. AD-217 169. : 
Order from LC mi$3.00, ph$6. 30 PB 149 699 
Analysis is used to discuss the significance of tests on 
sand where the specimens are caused to fail with axial 
extension rather than with the more conventional axial 
compression. 


Electrical and Electronic Engineering 


Aero Geo Astro Corp., Alexandria, Va. 

SCANNING TECHNIQUES FOR LARGE FLAT COM- 
MUNICATION ANTENNA ARRAYS, by J. P. Shelton, 

8. R. Perrino, and A. B. Davis. Scientific rept. no. | 
on Contract AF 19(604)5217. 31 Jan 60, 70p. 15 refs. 
AFCRC-TN-60-158; AD-235 571. 


Order from LC mi$3. 90, ph$10. 80 PB 149 059 
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A summary is presented of the progress made on 
scanning techniques for large flat communication 
arrays. The effort was divided into experimental and 
theoretical projects. The experimental program has 
included phase shift techniques in open two-wire line 
and enclosed transmission line. The most promising 
results were obtained with a circularly polarized co- 
axial configuration using the TE;; mode. Theoretical 
studies were made in three areas -- circularly polar- 
ized phase shifters, multiple beams from linear ar- 
rays, and elimination of broadside resonance in 
traveling-wave arrays. It was found that any circu- 
larly polarized component should be fed by a hybrid 
junction, the fourth output being terminated to absorb 
any reflected waves. Multiple-feed systems for ar- 
rays were analyzed, and networks for connecting N 
inputs to N elements are presented, N being limited to 
213M. A method for eliminating the broadside reso- 
nance in traveling-wave arrays in which the junction 
may be separated from the element is described. A 
tentative program for completion of the scanning sys- 
tem study is given. (Author) 


Aeronautical Electronic and Electrical Lab., Naval 
Air Development Center, Johnsville, Pa. 
PROCEDURES FOR SHOCK AND VIBRATION TESTS 
FOR NAVAL AIRBORNE ELECTRONIC EQUIP- 
MENTS, by A. Cohen. Final rept. on TED Proj. 
no. ADC EL-549. 11 Jan 54, 7p. 6 refs. Rept. 
no. NADC-EL-L53192; AD-30 646. 
Order from LC mi$1.80, ph$1.80 PB 153 260 
This report released for sale to the public 8 Dec 60. 


Tests were conducted to determine the ability of air- 
borne electronic equipment to withstand the 30-g shock 
requirements of Spec no. AN-E-19-1. A Barry Corp 
VD-150 shock-test machine was used for all shock- 
testing of Naval air-borne electronic equipments. The 
machine was modified by installing a pneumatically 
operated diaphragm in the base to agitate the sand uni- 
formly between drops, and a sand-levelling device was 
constructed to insure that the initial surface was even 
and horizontal. Modifications were also made to im- 
prove the utility of the machine. It was concluded that 
the machine did not impose a uniform shock of 30 g 
with a duration of 1141 msec on the equipment being 
tested. It was recommended that development work on 
shock-test machines be continued with the ultimate 
aim of obtaining flat-topped shock pulses which can be 
controlled in amplitude and duration, and that the 
Barry VD-150 shock-tesi machine be used in the 
interim until a more satisfactory machine can be 
developed. 


Air Force Cambridge Research [Labs. ] Bedford, 

Mass. 
AN ENDFIRE ARRAY CONTINUOUSLY PROXIMITY - 
COUPLED, by George R. Forbes. Dec 59, 23p. 5 refs. 
AFCRC-TR-59-368; AD-234 385. 
Order from LC mi$2.70, ph$4.80 PB 148 705 
A new type of endfire array that is continuously prox- 
imity-coupled is described. The antenna consists of 
dipole elements capacitively coupled to an open two- 
wire line. The coupling impedance is examined as a 
function of various parameters of a single dipole on a 
two-wire transmission line. The array input impedance 
and radiation patterns are determined under various 
conditions for a 7.5-wavelength array. 











Air Force Cambridge Research [Labs. ] Bedford, 

Mass. 
A STEERABLE-BEAM CORNER ARRAY, by Allan C. 
Schell. Dec 59, 25p. 13 refs. AFCRC-TR-59-373; 
AD-234 384. 
Order from LC mi$2. 70, ph$4. 80 PB 148 709 
An antenna suitable for electronic beam steering or 
scanning within a limited sector was designed and built. 
The antenna consists of a number of feed elements 
located within the corner formed by 2 intersecting con- 
ducting planes. A Fourier series approximation to a 
desired radiation pattern can be obtained by the proper 
adjustment of element currents. Elevation and azimuth 
patterns for various conditions were computed. In the 
experimental verification, an 11° beam was-steered 
within a 30° sector by a 60° corner array. (Author) 


Air Proving Ground Center, Eglin AFB, Fla. 
ELECTRONIC COUNTERMEASURES MATERIEL 
HANDBOOK, by Isabel K. Longaker. May 59, 34p. 
APGC TN-5S9-25. 

Order from LC mi$3.00, ph$6. 30 PB 153 067 
This report released for sale to che public 2 Dec 60. 


This technical note describes the ECM supply requisi- 
tioning procedures at the Air Proving Ground Center, 
Eglin Air Force Base, Florida; discusses the Joint 
Nomenclature System; and provides a ready reference 
for Group B components contained in the Air Force 
Electronics Countermeasures Program. (Author) 


Airborne Instruments Lab., Deer Park, N. Y. 
RESEARCH SERVICES ON MOVING-TARGET INDI- 
CATION, by A. Nirenberg, E. Letscher, and 
P. Seckendorf. Final engineering rept. on Contract 
AF 19(604)1731. Mar 60, 177p. 10 refs. Rept. no. 
3905-1; AFCRC TR-60-109; AD-234 747. 
Order from LC mi$8. 10, ph$27. 30 PB 148 711 
An accurate, high rate, digital radar data recording 
and handling system is described. The system was 
designed and fabricated to gather data on the physical 
and statistical characteristics of radar ground clutter; 
this information will be used to provide a basis for de- 
veloping new and improved techniques and circuitry 
for MTI radar systems. Each of eight discrete param- 
eters describing a single radar target can be quantized 
into an 11-bit binary number (each radar repetition 
period) and recorded on magnetic tape. This data is 
transferred to punched paper tape and made available 
in a form suitable for the Eckert Mauchley digital 
computer, which calculates such clutter character- 
istics as signal time functions, correlation functions, 
and probability distributions. 


American Inst. for Research, Pittsburgh, Pa. 
THE DESIGN OF TEST DEVICES FOR PREVEN- 
TIVE MAINTENANCE OF GROUND ELECTRONIC 
EQUIPMENT, by Robert Fitzpatrick, John Brinda, Jr. 
and others. Rept. on Contract AF 30(602)1654. 
Feb 59, 85p. 3 refs. AIR-244-58-FR-182; RADC TR- 
58-172; AD- 207 529. 


Order from LC mi$4.80, ph$13.80 PB 148 284 
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The objective of this study was to develop test meas- 
urement techniques from the human engineering point 
of view for the preventive maintenance of grvound elec- 
tronics equipment by relatively inexperienced 3- and 
5-level maintenance men in the Airways and Air 
Communications Service (AACS). An initial survey 
indicated that test measurement requirements in five 
years are likely to differ little from those of today. 
Hence, test measurement requirements were ab- 
stracted from AACS Preventive Maintenance Instruc- 
tions for a representative group of prime equipments. 
Various tables were then drawn up to show the ranges 
of electrical properties required. 


Amperex Electronic Co., Hicksville, N. Y. 
DEVELOPMENT OF HIGH POWER TUNABLE 
X-BAND MAGNETRON, by David Saslaw. Final rept. 
on Contract DA 36-039-sc-64740. [1959] 55p. 
AD-162 022. 

Order from LC mi$3.60, ph$9.30 PB 152 228 
The objective of this program was to develop a magne- 
tron which would meet both the performance and 
dimensional requirements of the type 5780 magnetron, 
but would incorporate an impregnated cathode to sub- 
stantially increase the life of the magnetron. The type 
5780A magnetron has a longer life than, and is com- 
pletely interchangeable with, the type 5780 magnetron. 
The final design features a relatively low operating 
temperature for the cathode and characteristics which 
are essentially independent of heater voltage 
fluctuations. (Author) 


[Army Signal Research and Development Lab. ] 
Fort Monmouth, N. J. 
ANALYSIS OF MEASURED RADIATION PATTERNS 
OF TWO HF ANTENNA ARRAYS AND ONE 
RHOMBIC, by Helmut Brueckmann. Jan 57, 74p. 
13 refs. Engineering rept. no. E-1198. 
Order from LC mi$4.50, ph$12. 30 PB 152 990 
This report released for sale to the public 29 Nov 60. 


The measured radiation patterns of all antennas agree 
in major points with theoretical expectations. Where 
they deviate, plausible explanations were found. 
Agreement with operational tests is satisfactory con- 
sidering the organizational and technical shortcomings 
of these tests. It was again demonstrated that rhom- 
bics reject interfering signals arriving from the 
forward azimuth sector poorly. The antenna arrays 
have superior properties, but are relatively narrow 
band devices. (Author) 


Army Signal Research and Development Lab. , Fort 
Monmouth, N. J. 
THE EFFECTS OF NUCLEAR RADIATION ON 
POWER TRANSISTORS, by Frederick Gordon, Jr. 
15 Aug 58, 26p.7 refs. USASRDL Technical rept. 1983. 
Order from LC mi$2. 70, ph$4. 80 PB 152 804 


This report presents the results of nuclear radiation 
experiments performed at the Brookhaven National 
Laboratory to determine the effects of this radiation 
on power transitors of various types. A brief analysis 
of device parameter changes and of the evaluation of 
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the results is presented. In addition, there is a short 
discussion of the interrelation between the minimizing 
of the effects of nuclear radiation on transistors and 
the specific application of the devices. The device 
types that were exposed were homogeneous -base ger- 
manium power transistors. The device parameters 
that were monitored were small-signal and large- 
signal grounded-emitter current gain, as well as the 
reverse collector current. The techniques of meas- 
urement included multiple point measurements and 
curve tracer techniques. The results show fair agree- 
ment between experimental results and calculated 
values. (Author) 


Army Signal Research and Development Lab. , 

Fort Monmouth, N. J. 

PROCEEDINGS OF THE SYMPOSIUM ON HYDROGEN 
THYRATRONS AND MODULATORS [NO. 5] HELD AT 
THE HEXAGON, FORT MONMOUTH, N. J. ON 

20, 21, 22 MAY 1958. [1958] 333p. 11 refs. 


Order from LC mi$11.10, ph$51.60 PB 150 074 
Contents: 
Hydrogen thyratrons 
Hydrogen thyratrons and magnetic devices 
Modulator devices and techniques 
Auxiliary devices and techniques 
Modulator techniques 
(See also PB 149 386) 
Bell Telephone Labs., Inc., Whippany, N. J. 


MICROWAVE SOLID-STATE DEVICES. Interim rept. 
no. 10, 1 Apr-30 June 59, on Contract DA 36-039-sc- 
73224. 15 Aug 59, 30p. 2 refs; AD-227 412. 

Order from LC mi$2. 70, ph$4. 80 PB 149 720 


Maser action in ruby has been studied over the fre- 
quency range 1 to9 kmc. On the basis of the study it 
appears feasible to build practical traveling wave 
masers using 0. 05 per cent ruby over the frequency 
range | to9kme. A preliminary report is given on 
the design, fabrication and testing of diffused N*-%-P* 
silicon diodes for protective limiters at microwave 
frequencies. Of particular interest in protection appli- 
cations are the performance of the structure at high 
and low signal levels, transition times, and thermal 
properties. (See also PB 144 934) 


Bell Telephone Labs., Inc., Whippany, N. J. 
AN ULTRA-PRECISE STANDARD OF FREQUENCY, 
by A. W. Warner. Interim rept. no. 10, 10 Jan- 
9 Mar 59, on Contract DA 36-039-sc-73078. 23 Mar59, 
29p. Rept. no. 27480-1; AD-220 117. 
Order from LC mi$2. 70, ph$4. 80 PB 149 719 
A discussion is presented of problems related to the 
design of crystal units having low acceleration coeffi- 
cients, measurements of frequency aging with respect 
to crystal unit operating temperature, performance 
figures for an experimental transistor oscillator and 
oven, and details of some facilities. used in the fabrica- 
tion of the crystal units. A number of 5-mc ruggedized 
crystal units were made and tested. Tests of one unit 
have demonstrated the feasibility of meeting the re- 
Qirements for missile borne applications. Tests to 
evaluate the redesigned 2.5-mc ultra-precise crystal 
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unit have not shown the expected improvement. The 
temperature controlled 5-mc transistor oscillator 
circuit has a short-time frequency stability of 

71 pp 1010 and should prove satisfactory for use under 
conditions of shock and vibration. (Author) (See also 
PB 144 300) 


California U., Los Angeles. 
DYNAMIC PROGRAMMING AND NUMERICAL EX- 
PERIMENTATION AS APPLIED TO ADAPTIVE CON- 
TROL SYSTEMS, by Masanao Aoki. Doctoral thesis. 
Rept. on Contract Nonr-233(52). Feb 60, 222p. 
33 refs. Dept. of Engineering rept. no. 60-16; 
AD- 236 968. 
Order from LC mi$9.90, ph$34.80 PB 147 651 
Solutions of a class of adaptive control systems, 
especially those similar to the Two Armed Bandit 
problems, are formulated and discussed. Attempts 
are made to incorporate some of the ideas of statisti- 
cal decision theory, dynamic programming, and 
numerical experimentations to provide a more flexible 
formulation of problems of analysis and synthesis of 
adaptive control systems. The method used consists of 
setting up mathematical models, simplifying them so 
that they admit analytic solutions, and using some ap- 
proximating analytic or numerical techniques. Using 
dynamic programming as the main tool of the investi- 
gation, discrete deterministic and stochastic control 
systems are formulated as multi-stage decision proc- 
esses. Control systems with random inputs are taken 
up; they are called adaptive control processes. Com- 
putational procedures of solving recurrence relations 
are presented and examples are given. 


California U., Los Angeles. 
DYNAMIC PROGRAMMING APPROACH TO A FINAL- 
VALUE CONTROL SYSTEM WITH A RANDOM 
VARIABLE HAVING AN UNKNOWN DISTRIBUTION 
FUNCTION, by M. Aoki. Rept. on Contract Nonr- 
23X52). Feb 60, 4lp. 18 refs. Dept. of Engineering 
rept. no. 60-15; AD-239 651. 
Order from LC mi$3.30, ph$7.80 PB 149 136 
Given a criterion of performance, the duration of the 
process, and the domain of the control variable, a 
sequence of control variables, Vn}; is determined as 
a function of the state vector of the system and time. 
The functional equation technique of dynamic program- 
ming is used to derive a recurrence relation of the 
criterion function of the process kp(x, z) where x is 
the state variable of the system when there remain n 
control stages. A concept of suboptimal policy is 
introduced and numerical experiments are performed 
to test suboptimal policy suggested frorn numerical 
solution. The system behavior under the suboptimal 
policy is also discussed. (Author) 


Case Inst. of Tech., Cleveland, Ohio. 
IMMITANCE SYNTHESIS THROUGH POLE-ZERO 
CONFIGURATIONS, by John Peatman. Scientific rept. 
no. 16 on Contract AF 19(604)3887. 29 July 60, 38p. 
3 refs. AFCRL TN-60-951. 
Order from LC mi$3.00, ph$6. 30 PB 152 262 
This paper deals with the synthesis significance of the 
pole-zero configuration of an immittance function. 

















Several of the basic immittance synthesis concepts are 
described in terms of pole-zero plots and root locus 
techniques. These include the positive real character, 
resistance and conductance removal, and }” axis sin- 
gularity removal. It is demonstrated that the 0°-180° 
phase locus of an immittance function is an invariant 
with respect to resistance or conductance addition or 
removal. Rank reduction of non-minimum resistance 
functions is considered through combinations of resist- 
ance and conductance removal, predistortion, and a 
bilinear transformation. Partial fraction removal is 
also considered and a graphical means described for 
determining whether the remaining function is positive 
real. (Author) 


Columbia U. School of Engineering, New York. 
AN ADAPTIVE SYSTEM USING PERIODIC ESTIMA- 
TION OF THE PULSE TRANSFER FUNCTION, by 
Stephen Bigelow and Herman Ruge. Technical rept. 
T-40/B on Contract AF 18(600)677. 30 June 60, 34p. 
7 refs. CU-63-60-AF-677-EE; AFOSR TN-60-688; 
AD-243 718. 

Order from LC mi$3. 00, ph$6. 30 PB 152 253 
Many schemes for the practical realization of adaptive 
control have been proposed. The purpose of the in- 
vestigation described here was to gain insight into the 
behavior of such schemes by studying in detail a par- 
ticular plant-adaptive control system. In connection 
with this work a general purpose digital computer has 
been used for experimental simulation. The system 
considered may be described in terms of two basic 
blocks, the plant and the control computer. The con- 
trol computer is a digital device, and as such its in- 
puts and outputs are inherently sampled signals. It is 
convenient, therefore, to treat the entire system as a 
sampled data system. The plant or process to be con- 
trolled is assumed to be a continuous, low-pass 
linear but time-varying dynamic system, and to in- 
clude a zero-order hold which converts the sampled 
input to « piecewise-constant signal. The control 
computer serves two basic purposes. First from 
samples of the plant input and output it computes 
periodically a statistical estimate of the plant pulse 
transfer function. Second using the current estimate 
of the dynamic behavior of the plant and measure- 
ments of system input (setpoint) and output, the plant 
input is computed in accordance with a suitable over- 
all performance criterion. This general scheme of 
plant-adaptive control obtains information about the 
current dynamics of the plant from measurements of 
normal plant input and output alone. 


Crosby Labs. , Inc. , Syosset, N. Y. 
FACSIMILE REPEATER STUDY, by R. Theodore 
Nelson. Final rept. for 15 June-15 Aug 58, on Contract 
DA 36-039-sc-56681. 15 Aug 58, 6lp. AD-208 631. 
Order from LC mi$3. 90, ph$10. 80 PB 152 226 


The investigation resulted in the development of three 
new equipments. All provide one or more facilities for 
improving facsimile operation by noise reduction tech- 
niques and/or operational functions. The units are: 


CV-472 ( )-GXR Receiving Diversity Combiner, CV-473: 


( )-GXT Transmitting Converter, and AN/GXH-4 ( ) 
Storage System. The CV-472 is a receiving adapter 
providing diversity combination in accordance with the 


ratio- square principle; also included are other inter- 
ference reduction circuits and operational features, 
The CV-473 is an improved transmitting converter with 
both dc and SCFM outputs; pre-emphasis is provided 
along with several operational improvements. The 
AN/GXH-4 system provides storage of AM facsimile 
signals for subsequent relay purposes. Units are in- 
Stalled at various ACAN facilities for long term tests, 
Results to date indicate excellent interference and 
multipath reductions as well as much improved opera- 
tional facilities. Evaluations indicate a 7 db visual 

(12 db theoretical) improvement resulting from employ- 
ment of pre-emphasis and de-emphasis, an observed 
balanced discriminator signal-to-noise improvement 
in the order of 10 db, an estimated average improve- 
ment (under severe circuit conditions) of about 15 db 
resulting from the use of diversity, and an additional 

3 db (maximun) improvement due to diversity combi- 
nation, amounting to a possible 35 db improvement over 
standard converters. (Author) 


Diamond Ordnance Fuze Labs., Washington, D. C. 
VARIATION OF COMPLEX Y PARAMETERS WITH 
EMITTER CURRENT AND TEMPERATURE, by 
Nicholas Kyriakopoulos. 17 Oct 60, 16p. 5 refs’ 
Technical rept. TR-885. 

Order from LC mi$2.4", ph$3.30 PB 152 920 
The effects of elevated temperatures on the complex Y 
parameters of the 2N700 transistors were studied. 
Measurements were made at a frequency of 5 Mc and 
temperatures of 25°C, 50°C, and 80°C of parameters, 
Yib, Yie» Yfe» Yob, anda, as functions of emitter 
current at constant collector voltage. The Yfe, Yob, 
and a parameters increased with temperature, Yje 
decreased while Yjb did not change. (Author) 


Eastman Kodak Co., Rochester, N. Y. 
DEVELOPMENT OF AMMONIA VAPOR ACTIVATED 
BATTERIES, by V. M. Bryant, Jr. and B. K. Burke. 
Final rept. 24 May 56-30 June 59, on Contract DA 36- 
039-sc-71232. [1959] 99p. 1 ref; AD-232 343. 

Order from LC mi$5. 40, ph$15. 30 PB 149 702 


Research was directed towards the development of 2 
batteries using NH3 vapor activated electrochemical 
systems as a means of evaluating the practicability of 
the AVA system for various requirements. The XM- 
AVA-1 and XM-AVA-2 were developed which were ca- 
pable of meeting the design specification only in part. 
The electrochemical system Zn/NH4SCN/PbO2 used in 
the XM-AVA-1 was too greatly affected by temperature 
at the required current density to be capable of operat- 
ing at a given current within a voltage tolerance of 
+7. 2% from -65° to 160°F. The XM-AVA-2 package 
was not within the contour specified. Service of over 
20 hr was achieved at room-ambient temperature. At 
O°F, service in excess of 8 hr was attained. The fall- 
off in service life at lower temperatures appeared to 
be a problem of formation of solutions of proper con- 
centration and the retention of such solutions in the 
cells over a long period of time. From an over-all 
standpoint the XM-AVA-2 battery was concluded to 
more closely meet the requirements than the XM- 
AVA-1 battery. 
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Eastman Kodak Co., Rochester, N. Y. 
RADAR BEACON AN/DPN-14 (XE-3), by Edward 
Cornelius. Final rept. for Sep 56-Oct 58, on Contract 
DA 36-039-sc-73097. [1959] 60p. 
Order from LC mi$3.60, ph$9. 30 PB 152 229 
The work performed in the development and provision 
of design approval models of an improved version of 
the AN/DPN-14 (XE-2) Radar Beacon is reported. A 
short history of the project, the purpose and the major 
aims of the development are presented. The improved 
version is briefly described along with problems en- 
countered in effecting improvements and the means of 
resolution. Conclusions reached and recommendations 
to be evaluated are included. A report on the elec- 
trical and environmental tests performed to qualify 
the AN/DPN-14 (XE-3) Beacon to the full extent of the 
Signal Corps Tech. Req., SCL-2918-B is appended. 
(Author) 


Electric Storage Battery Co., Yardley, Pa. 
INVESTIGATION OF AgO PRIMARY BATTERIES, by 
P. Reutschi and R. Amlie. Quarterly rept. no. 1, 

1 June-31 Aug 59, on Contract DA 36-039-sc-78318. 
30 Sep 59, 38p. 50 refs. 

Order from LC mi$3.00, ph$6. 30 PB 149 697 
The fundamental electrochemistry of silver-zinc 
batteries is discussed. Self-discharge and in particu- 
lar gassing of AgO in various electrolytes has been 
studied. Pasted and electroformed AgO plates are 
compared. An automatic cut-out voltmeter relay has 
been developed. (Author) (See also PB 147 974) 


Electronics Research Lab. , U. of California, 
Berkeley. 
QUARTERLY PROGRESS REPORT. Rept. for | Apr- 
30 June 59 on Contract N7onr-29529. 15 July 59, 22p. 
l ref. Series no. 60, issue no. 25; AD-226 513. 
Order from LC mi$2. 70, ph$4. 80 PB 149 734 


Contents: 

Back-scattering from cones 

Microwave plasma problems 

Scattered fields from anisotropic media 

Ferrite field-displacement device for slot coupling 
control 

Parametric amplifier using triply resonant mode cavity, 

New forms of Huygens principles 

Network theory 

Electronics circuit research 

Information theory 

Solar emission and absorption 

Research in high temperature semiconductor devices 

Magnetic amplifiers (See also PB 145 072) 


Electronics Research Lab., U. of California, 
Berkeley. 
STUDY OF CROSSED-FIELD AMPLIFIERS, by 
J. R. Whinnery, C. K. Bridsall and others. Quarterly 
progress rept. no. 1, 1 Feb-30 Apr 60, on Contract 
DA 36-039-sc-85278. [1960] 18p. 4 refs. AD-240 767. 
Order from LC mi$2. 40, ph$3. 30 PB 152 562 


Experiments are made with the crossed-field velocity 
analyzer, to determine the velocity-distribution curves 
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at several points across the beam for temperature- 
and space-charge-limited operations of the cathode. 
The results indicate high temperature at the inner edge 
of the beam which may be due to some kind of edge in- 
stabilities in the beam. The behavior of noise figure 
with operating parameters was observed. The cathode 
temperature, gas pressure, and beam-forming elec- 
trode voltage were found to have a marked effect on 
noise figure. A measure of noisiness was defined. 
(Author) (See also PB 148 108) 


Electronics Research Lab., Stanford U., Calif. 
UNIVERSAL TUNING CURVES FOR REENTRANT 
CAVITY RESONATORS, by Glenn Walters and Robert 
L. Tanner. Technical rept. no. 2 on Contract 
N6-ori-106, Task Ill. 15 Aug 47, 26p. 4 refs. 

Order from LC mi$2.70, ph$4.80 PB 153 381 


This report released for sale to the public 15 Dec 60. 


A set of universal tuning curves for reentrant cavity 
resonators is presented. The data of these curves 
were obtained from a network analyzer which, acting 
as a Circuit analogue for a resonant cavity, yields 
solutions to the wave equation in cylindrical 
coordinates. (Author) 


Engelhard Industries Inc., East Newark, N. J. 
INVESTIGATIVE RESEARCH PERTAINING TO 
CATALYTIC HEATING OF PRIMARY BATTERIES, 
by Sydney H. Reiter. Quarterly progress rept. no. 1, 
1 May-~-31 July 59, on Research of a Suitable Fuel- 
Catalyst Combination for Arctic Conditions, and 
Development of a Catalytic Battery Heater, Contract 
DA 36-039-sc-78914. [1959] 12p. 
Order from LC mi$2.40, ph$3.30 PB 149 698 
A combustion train was set up together with the equip- 
ment intended for use in the cold chamber. When 
operated with alcohol, self ignition was achieved with 
the catalyst, the heater becoming quite warm, and the 
system operated under laboratory conditions. (See 
also PB 149 611) 


General Mills, Inc., Minneapolis, Minn. 
COMPONENTS SUITABLE FOR AUTOMATIC AS- 
SEMBLY, by J. W. Buffington. Final rept. for 
15 Feb 56-15 Nov 57 on Contract DA 36-039-sc-71180. 
15 Nov 57, 259p. 12 refs. Rept. no. 1812. 
Order from LC mi$11.10, ph$39.60 PB 150 803 
Electronic components have been examined in an ef- 
fort to establish design standards for rendering the 
components suitable for assembly onto printed wiring 
boards by automatic techniques. A particular standard 
grid was established as being most practicable. The 
factors governing the use of a grid system are dis- 
cussed. A basic grid is recommended, and arguments 
in support of this are presented. A system of modular 
dimensions is presented for use with all electronic 
components and auxiliary hardware. The system takes 
into account the space efficiency of components, sub- 
assemblies and assemblies. Form factors for the 
different component types are examined. Preferred 
shapes for lead-handled components are specified and 








orienting of this type of component is discussed. 
Body-held components are also examined and the in- 
dexing requirements are established for automatic 
handling. The requirements necessary to render 
body-held components as a group suitable for auto- 
matic handling are rigid and in most cases difficult to 
maintain. Therefore, the requirements are discussed 
for body-held components, themselves not suitable for 
automatic handling, which are to be used with lead- 
handled components which are suitable for automatic 
handling. Leads for both lead-handled components 
and body-held components are examined. Thermal 
requirements of the leads for heat generating compo- 
nents are examined and a method of evaluating heat 
dissipation is established. Component failure due to 
acceleration and vibration is also examined, and 
some guides are established for determining antici- 
pated and allowable stresses. Proposed guide rules 
for designing electronic components suitable for 
assembly onto printed wiring boards by automatic 
techniques are presented. (Author) 


Georgia Inst. of Tech. Engineering Experiment 

Station, Atlanta. 
QUARTZ CRYSTAL STUDIES AND MEASUREMENTS 
PHASE I. MOTIONAL PARAMETERS. PHASE II. 
EQUIVALENT ELECTRICAL PARAMETERS. PHASE 
Ill. AGING OF QUARTZ RESONATORS, by Issac 
Koga, J. E. Rhodes and others. Interim rept. for 
1 Mar-30 June 59, Contract DA 36-039-sc-78905. 
[1959] 76p. 3 refs. AD-225 275. 
Order from LC mi$4.50, ph$12.30 PB 152 231 
Research concerns the study of the behavior of quartz 
crystals as frequency control and filter elements. The 
motional parameter studies presented (phase I) are 
(1) spectra of circular AT-cut quartz crystals and (2) 
modes of motion of a circular AT-cut quartz crystal. 
The equivalent electrical parameter studies presented 
(phase II) are (1) substitution measurement system (2) 
substitution-resistor construction and measurements, 
(3) instrumentation, and (4) a complete high-frequency 
crystal impedance meter. The aging of quartz reso- 
udtor studies presented (phase III) are (1) apparatus, 
(2) resonator ovens, (3) frequency measurement 
bridge, (4) quartz blanks, (5) 16. 25 mc resonator 
studies, and (6) resonators fabricated at Georgia 
Tech. 


Hughes Aircraft Co., Culver City, Calif. 
DERIVATIVE CONTROL IN SHAPING ANTENNA 
PATTERNS, by A. Ksienski. Scientific rept. 
no. 3508/6 on Contract AF 19(604)3508. 24 Sep 59, 
44p. 5 refs. AFCRC TN-60-110; AD-233 091. 

Order from LC mi$3.30, ph$7.80 PB 148 297 


An antenna pattern synthesis method is presented that 
permits the approximation of desired patterns with 
arbitrarily prescribed error criteria. Thus smooth- 
ness, linearity, or curvature may be specified for any 
part of the pattern. If desired, an equal ripple ap- 
proximation may also be very closely approached. The 
techniques developed are applicable to arrays with 
real excitation coefficients and to those capable of 
complex excitations. 
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Hughes Aircraft Co. , Culver City, Calif. 
EFFECT OF RANDOM ERRORS ON BEAM POINTING 
DIRECTION AND SIDELOBE LEVEL FOR ANTENNA 
ARRAYS OF MANY ELEMENTS, by 

L. A. Rondinelli. Rept. on Contract AF 30(602)1718, 
Mar 59, 5lp. 8 refs. Technical memo. no. 591. 
Order from LC mi$3. 60, ph$9. 30 PB 148 729 


A theoretical statistical analysis is presented in which 
a study was performed to determine the effect of ran- 
dom current excitation errors upon the radiation char- 
acteristics of a two-dimensional array of identical 
radiators. A statistical model is developed and it is 
then argued that this model closely approximates the 
nature of the radiated electric field produced by an 
array of a large number of current elements, where 
the individual element currents are in error both in 
amplitude and phase. The analysis has been applied to 
the study of the following antenna characteristics: (1) 
maximum sidelobe level within a specified cone about 
the main beam, (2) maximum sidelobe level in the re- 
mainder of the half space outside the specified cone, 
and (3) beam pointing accuracy. (Author) 


Johns Hopkins U., Baltimore, Md. 
REPRESENTATION AND ANALYSIS OF SIGNALS. 
PART VI. SIGNAL-SPACE CONCEPTS AND DIRAC'S 
NOTATION, by David C. Lai. Rept. on Contracts 
AF 19(604)1941 and Nonr-248(53). 15 Jan 60, 84p. 

25 refs. AFCRC TN-60-167, supersedes AFCRC 
TN-58-560; AD-235 151. 

Order from LC mi$4. 80, ph$13. 80 PB 148 714 
A signal is described as a geometric object, specifi- 
cally, as a vector. The measurement of a signal by 
an instrument corresponds to projecting the geometric 
object onto the particular coordinate axes (i.e., the 
basis of the signal space) that are established by the 
specified instrument. Dirac's notation is adopted and 
interpreted to provide a new representation of signals. 
Based upon the 3 operations, i.e., sampling, time re- 
versing, and filtering, new compact symbols and op- 
erators are introduced to represent their mathematical 
counterparts, i.e., sifting, reversing, and convolving. 
In establishing any operation or equation, the physical 
and operational significance of the mathematics is 
emphasized. The justification for this formulation de- 
pends, aside from its internal consistency, upon its 
usefulness for expressing compactly and concisely the 
experimental process of analyzikg signals. (Author) 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
HIGH-POWER TUBE PROGRAM, Semiannual Technical 
Summary rept. no, 2, 1 Jan - 30 June 60, on Contract 
AF 19(604)5960, ARPA Order 85-60. 30 June 60, 35p. 
3 refs. AD-241 412. 

Order from LC mi$3. 00, ph$6. 30 PB 150 605 
Contents: 
Klystron bandwidth studies 

Theoretical analysis of multicavity klystrons 

MCK computer program 

Hollow beam-klystron interaction 

UHF klystron 
Problems in fundamental limitations 

Biased collector 

RF windows 
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Secondary emission 
Beam pulse heating 
Voltage breakdown 
Problems in fabrication limitations 
Cathodes 
High- vacuum technology 
Processing 
Duplexer investigations 
Effect of gas purity on arc loss and recovery time 
Breakdown curves 


Lincoln Lab., Mass. Inst. of Te. <ington. 
RADAR TECHNIQUES STUDY. ° -' technical 
summary rept. no. 2, | Jan-30 Jus, "tact 


AF 19(604)5960, ARPA Order no. 56-60. 3. june 60, 
27p. 14 refs. AD-241 910. 
Order from LC mi$2. 70, ph$4. 80 PB 150 604 
Contents: 
Radiometry 
Detection of signals in non-gaussian noise 
Results for linear and limiting detector systems 
Probability functions and values of parameters 
Sequential detection 
Radar measurement of range, velocity and acceleration 
Product detectors for acceleration measurement 
Deiay-line analog-signal-processing techniques 
Code-search experiment 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
SOME ASPECTS OF HIGH POWER WINDOW DESIGN, 
by C. E. Muehe. Rept. on Contract AF 19(604)7400. 

3 Oct 60, 27p. 12 refs. Rept. no. 46G-0003. 
Order from LC mi$2.70, ph$4.80 PB 152 467 
The purpose of a waveguide window as used in connec- 
tion with a high power microwave tube is to let the 
power through at the same time maintaining a good vac- 
uum on one side of the window. As higher and higher 
powers are generated within microwave tubes, the prob- 
lem of bringing the power out becomes more and more 
difficult. This report examines the various causes of 
window failure and tries to point out methods of design 
which may be used to eliminate these failures . 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
THE TRAVELLING WAVE RESONATOR AND HIGH 
POWER MICROWAVE TESTING, by Stanley J. Miller. 
Rept. on Contract AF 19(604)5200. 8 Jan 60, Sip. 

6 refs. Group rept. 46-48. 

Order from LC mi$3.60, ph$9.30 PB 152 241 
A comparatively new and interesting circuit element, 
the travelling wave resonator, presents the microwave 
engineer with a number of possible applications. The 
application to be considered here is its use as a high 
power simulator. The travelling wave resonator, or 
ring resonator, permits one to test a transmission 
component with a pure travelling wave and at field 
levels considerably above those usually available to the 
designer. 


Microwave Research Inst., Polytechnic Inst. of 
Brooklyn, N. Y. 
MAXIMALLY-FLAT TIME DELAY AND ITS SYN- 
THESIS, by Sid Deutsch. Rept. on Contract 
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AF 30(602)1709. 20 Nov 58, 34p. 14 refs. Research 
rept. R-696-58; PIB-624; RADC-TN-59-35; 
AD-210 114. 

Order from LC mi$3.00, ph$6. 30 PB 148 980 
For given values of "stray" shunt capacitance and load 
resistance, the best possible linear-phase 2-terminal 
driving-point impedance is derived. The normalized 
form of this impedance is synthesized as an infinite 
L-C ladder structure that starts with a 2.718-farad 
capacitor and tapers rapidly and smoothly to final 
values of 2 farads and 2 henries. Whereas an uncom- 
pensated RC model yields a time delay curve that is 
down to 0.7854 at «J =1, the optimum 2-terminal 
structure yields a time delay curve that is flat to 

«J =2.718. Its gain-delay bandwidth product is 3.461 
times as great as for the uncompensated amplifier. 


Microwave Research Inst. , Polytechnic Inst. of 
Brooklyn, N. Y. 
THEORETICAL AND EXPLORATORY EXPERIMEN- 
TAL RESEARCH IN ELECTROMAGNETICS, NET- 
WORKS AND RELATED SOLID STATE, AND PLASMA 
TOPICS, by N. Marcuvitz. Final rept. on Contract 
AF 19(604)4143. 1 June 60, 94p. 13 refs. PIBMRI- 
806-60; AFCRC TR-60- 161. 
Order from LC mi$5. 40, ph$15. 30 PB 152 365 
Sections dealing specifically with anisotropic discon- 
tinuities, statistical investigations of plasmas, plasma 
diagnostics, diffraction, bunching of charged particles, 
a novel ion pump, and thin films are included. Prog- 
ress in related research projects is indicated. (Author) 


Microwave Research Inst., Polytechnic Inst. of 

Brooklyn, N. Y. 
A TRANSISTORIZED NEGATIVE FEEDBACK HIGH- 
Q FILTER, by James M. Brown. Rept. on Contract 
AF 30(602)1648. 13 Jan 59, 47p. 6 refs. Rept. R-664- 
58; PIB-592; RADC-TN-59-37; AD-210 116. 
Order from LC mi$3. 30, ph$7. 80 PB 148 984 
The purpose of this project was to develop a filter 
with a center frequency of 100 kcps and a pass-band of 
30 cps (corresponding to a Q of 3300). It was decided 
that the most desirable filter would be a circuit utiliz- 
ing a transistor current amplifier and a bridged-tee 
network (a band-stop network) in a negative feedback 
arrangement. The analysis of the filter was based 
primarily on the use of appropriate transistor incre- 
mental models, signal flow graphs and root locus 
techniques. 


Moore School of Electrical Engineering, U. of 

Pennsylvania, Philadelphia. 
DIAL TELEPHONE SWITCHING CIRCUITS. Quarterly 
progress rept. no. 1, 1 July-30 Sep 54, on Contract 
DA 36-039-sc-64445. 30 Sep 54, 76p. 23 refs. 
Research div. rept. no. 55-02; AD-54 515. 
Order fromLC mi$4. 50, ph$12. 30 PB 153 236 
This report released for sale to the public 9 Dec 61. 


The object of this program is to formulate the theoret- 
ical and technical background information which can 
serve as a basis for the development of a dial telephone 















central office using transistor-like devices tothe maxi- 
mum practical extent and utilizing the inherent charac- 
teristics of such devices in the most advantageous 
manner possible. 


Motorola, Inc., Riverside, Calif. 
A LOGARITHMIC PULSE AMPLIFIER, by William J. 
Nolan. Final rept. pt. 2 on Contract [AF] 19(604)2213 
June 59, 57p. Rept. no. RLF-3828-4; AFCRC TR- 
59-256; AD-217 615. 
Order from LC mi$3.60, ph$9. 30 PB 152 385 
This report released for sale to the public 25 Nov 60. 


To facilitate measurement of pulse amplitudes cover - 
ing a large dynamic range, a logarithmic amplifier 
has been designed with the following significant speci- 
fications: Rise time: less than 1 microsecond, Maxi- 
mum pulse duration: 100 microseconds, Input pulse 
polarity: negative, Dynamic range: over 3 decades (3 
mv to 3 v), Accuracy: better than 3% of maximum 
output signal. 


National Bureau of Standards, Boulder, Colo. 
OBLIQUE INCIDENCE RECEIVING ANTENNA ARRAY 
FOR A RELATIVE IONOSPHERIC OPACITY METER, 
by A. C. Wilson. Nov 60, 17p. 2 refs. Technical note 
no. 78. 

Order from OTS $0.50 PB 161 579 
Experimental measurements incidental to the design of 
an antenna for a relative ionospheric opacity meter 
(RIO Meter) are described. The frequency of operation 
is 50 Mc. The antenna requirements are that the main 
lobe of the antenna is directed at 23° above the horizon, 
the half-power beam-width in the vertical plane does 
not exceed 10°, the minimum front-to-back ratio is at 
least 13 decibels, and the side-lobe levels are at least 
10 decibels below the maximum response in both the E- 
and H-planes. Since the antenna is for use in Alaska, 
it is to be of simple design and physically able to with- 
stand any anticipated wind and ice loads. The final 
antenna design is an array of three stacked horizontal 
dipoles with two optimally spaced reflectors behind 
each dipole to obtain the required directivity. The 
narrow main lobe of the antenna directed at an angle of 
23° above the horizon is obtained by properly spaced 
and phased dipoles above the ground. The half-power 
beamwidth in the vertical plane is computed to be 
7-1/4°, The front-to-back ratio over the rear 180° 
sector is not less than 20 decibels, and the half-power 
beamwidth in the E-plane is 74°. Two complete re- 
ceiving antenna arrays were constructed, adjusted, and 
tested. These antennas were installed in Alaska where 
they are now in use by an auroral transmission loss 
project. (Author) 


[Naval Training Device Center] Port Washington, 

N. Y. 
DESIGN SUGGESTIONS FOR TRAINING EQUIPMENT. 
Oct 55, 17p. 3 refs. NAVEXOS P-1466. 
Order from LC mi$2.40, ph$3.30 PB 153 007 
This report released for sale to the public 29 Nov 60. 
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This publication has been prepared to provide a refer- 
ence of human engineering suggestions and references, 
with other mechanical and electrical design factors, 
for consideration in the development or modification of 
training equipment. The suggestions are derived from 
extensive designing experiences of both industry and 
Government. The proper application of these sugges- 
tions to the design of training equipments by contrac- 
tors will insure a high degree of reliability and ease 
of maintenance. 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 

THERMIONICS AND CATHODES. Aug 60, LIp. 

157 refs. OTS Selective Bibliography SB-431. 

Order from OTS $0. 10 OTS SB-431 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U.S. Government Research Reports 
and Technical Translations. This bibliography covers 
reports added to the OTS collection during the period 
1945 to September 1960. 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 

THERMISTORS AND RESISTORS. Aug 60, 10p. 

118 refs. OTS Selective Bibliography SB-429. 

Order from OTS $0. 10 OTS SB-429 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U.S. Government Research Reports 
and Technical Translations. This bibliography includes 
reports added to the OTS collection during the period 
1950 to September 1960. 


Office of Technical Services, Dept. of Commerce, 

Washington, D. C. 
THERMOELECTRICITY. Sep 60, 10p. 117 refs. OTS 
Selective Bibliography SB-432. 
Order from OTS $0.10 OTS SB-432 
A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. This bibliography in- 
cludes PB reports, AEC reports, and translations on 
thermoelectricity added to the OTS collection during 
the period 1945 to October 1960. 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
THERMOPILES AND THERMOCOUPLES. Aug 60, 7p. 
93 refs. OTS Selective Bibliography SB-430. 
Order from OTS $0. 10 OTS SB-430 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U.S. Government Research Reports 
and Technical Translations. This bibliography includes 
reports added to the OTS collection during the period 
1950 to September 1960. 
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Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
TRANSISTORS (SUPPLEMENT TO CTR-310). Aug 60, 
13p. 201 refs. OTS Selective Bibliography SB-433. 
Order from OTS $0.10 OTS SB-433 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. Reports included in this 
bibliography were added to the OTS collection during 
the period June 1959 to September 1960. 


Pacific Semiconductors, Inc., Culver City, Calif. 
INTRINSIC-BARRIER TRANSISTOR TECHNIQUES 
(SILICON), by K. K. Kanazawa, R. C. Neville, and 
W. E. Roach. Quarterly rept. no. 9, 15 July - 

15 Oct 59, on Contract DA 36-039-sc-74887. [1959] 
32p. 4 refs. PSI rept. no. 3000:15-24-Q; AD-236 219. 
Order from LC mi$3. 00, ph$6. 30 PB 152 559 


VHF transistor work was directed toward a change- 
over to photo- resist processing techniques. This work 
is not yet complete enough to evaluate objectively and 
the body of this report is devoted to other work con- 
cerned with VHF transistor development as follows: 
(1) diffusion techniques altered to produce one micron 
emitter and base layers are described, (2) electrical 
measurement data for small-signal VHF parameters 
is presented, (3) lumped constant transistor oscilla- 
tors suitable for the 70 to 300 mcps range are de- 
scribed, and (4) the yield problem of collector-base 
reverse characteristic for the thin base, diffused 
transistor is reviewed and results presented. (Author) 
(See also PB 146 791). 


Physical Science Lab. , New Mexico State U., Uni- 

versity. 
THE DESIGN AND PERFORMANCE OF QUADRA- 
LOOP TELEMETRY AND CONTROL ANTENNAS 
FOR THE AEROBEE HI AND SPAEROBEE ROCKETS, 
by Dennis G. Henry. Scientific rept. no. 3 on Contract 
AF 19(604)2188. 22 Feb 60, 159p. AFCRC TN- 
60-281. 
Order from LC mi$7. 50, ph$24. 30 PB 148 717 
The purpose of this study was to design and develop a 
type of radiator which gives maximum aft radiation 
coverage. Both non-flush and flush mounted quadra- 
loops were tested with this objective in mind. The de- 
sign and performance of non-flush and flush mounted 
quadraloops for telemetry and command control onthe 
Aerobee Hi and Spaerobee rockets is presented. A de- 
tailed radiation pattern study has been made for each 
type antenna on each missile named. The radiation 
patterns have been measured for both linear and right 
circular polarization. Photographs of the antenna 
tested and the rocket mockup plus a coordinate system 
showing orientation of antenna are included in this re- 
port. Details of both non-flush and flush mounted 
quadraloops are shown in photographs and drawings. 
(Author) 


Pickard and Burns, Inc., Needham, Mass. 
VHF SCATTER ANTENNA, by John E. Walsh, Hans E. 
Band and others. Rept. on Contract AF 30(602)1868. 
3 Apr 60, 78p. 11 refs. P.& B. rept. no. 514; RADC- 
TN-59-54; AD-210 724. 


Order from LC mi$4. 50, ph$12. 30 PB 148 982 


The principle of pattern multiplication is shown to 
allow at least a 5 to 1 reduction, as compared to con- 
ventional additive arrays, in the number of radiating 
elements required to produce an antenna array with a 
single-lobed radiation pattern. An antenna of this type 
is proposed herein which will produce a set of inde- 
pendent single-lobed beams each approximately one- 
half degree wide in azimuth in the band from 30 - 50 mc. 
This set of beams will allow continuous monitoring of 
multipath transmissions in the ionospheric scatter 
mode over an appropriate angular sector correspond- 
ing to the width of the scatter volume, The sector 
itself will be steerable over + 45° in azimuth. Possi- 
ble use of such an antenna as a diversity reception 
device is discussed. 


Radio Corp. of America, Lancaster, Pa. 
ELECTRON TUBE MATERIALS, GASES, AND 
GETTERS, by J. C. Turnbull, R. H. Collins and others. 
Final rept. for 15 Oct 58-15 Jan 60 on Contract DA 36- 
039 -sc-78226. 15 Feb 60, 125p. 9 refs. AD-237 090. 
Order from LC mi$6. 30, ph$19. 80 PB 152 560 


A study was concluded of gas sources and gettering 
which determine the partial pressures of gases in 
electron tubes. Methods were developed for determin- 
ing thermal outgassing of tube materials. RF induc- 
tion heating was uséd for determining gas content of 
small metal samples, while oven heating inside a fused 
silica tube was used for samples which could not be 
RF induction heated or for large samples used for de- 
termining slow outgassing at lower temperatures. Out- 
gassing measurements, vacuum fusion analysis, chem- 
ical analysis, and metallographic examination were 
made on the following tube materials: Ni, Mo, Ta, W, 
Ti, cold rolled steel, Al clad steel, Ni plated steel, 
gas carbonized Ni coated steel, Kovar, Cu, mica, © 
forsterite, steatite, and alumina. A radiotracer 
method was developed for determining the combined 
evolution of CO and CO2 from Ni, and for distinguish- 
ing between quantities of CO and CO? associated with 
(1) C originally present in solution of Ni melt and cast 
ingot; and (2) surface soil and C or C compounds left 
in strip during hot and cold rolling. The study indi- 
cated that dissolved C, rather than surface C, was 
predominant source of C and that surface C could be 
removed by heating or etching. Development of test 
methods for determining the sorption characteristics 
of flash getters at low pressures was described. In 
applying the method to evaluate getter performance, 
the presence of impurity gases which were slowly 
sorbed by getter seriously interfered with rate meas- 
urement. These effects were partially overcome by 
purification of test gas, however, impurity gases 
associated with hot glass tipoff and flashing of getter 
were not eliminated. (See also PB 145 805) 


Raytheon Co., Waltham, Mass. 
DEVELOPMENT OF A RUGGEDIZED X-BAND 
MINIATURE MAGNETRON, QKS588, by Ralph Bacon. 
Final engineering rept. for 1 June 56-30 May 58 on 
Contract DA 36-039-sc-72373. [1958] 118p. 
AD-211 059. 
Order from LC mi$6.00, ph$18.30 PB 148 276 
The QK588 is a pulse-type miniature X-band magne- 
tron mechanically tunable from 8900 to 9400 mega- 
cycles and capable of producing a minimum peak 








power of 0.9 kilowatts at a one microsecond pulse 
duration and 0.003 maximum duty cycle. It has the 
same exterior physical dimensions as its prototype 
tube, the Raytheon RK6229. It is unaffected by moder - 
ately severe constant acceleration shock and is able 
to operate continuously through vibration of at least 

15 G intensity. Except for a reduced input impedance, 
the QK588 is interchangeable with the RK6229. 


Raytheon Co. Newton, Mass. 
SUPERREGENERATIVE DETECTOR (T2x3 SUBMINI- 
ATURE FILAMENTARY TRIODE) by Blakeslee D. 
Wright. Final rept. 15 June 56-14 Sep 58, on Contract 
DA 36-039-sc-72799. 18 Feb 59, 78p. 1 refs. 
Order from LC mi$4. 50, ph$12. 30 PB 149 716 


The development began with tubes similar to the proto- 
type but with increased filament area to provide higher 
peak current. This was done by using four filaments 
and lengthening the structure. The Mu was adjusted to 
give best results under required operating conditions. 
A new plate was designed to reduce Cgp, but a shorter 
version of the initial design meets all requirements and 
presents fewer manufacturing problems. (Author) 


RCA Service Co., Cherry Hill, N. J. 
DOMESTIC AIR TRAFFIC CONTROL RADIO COM- 
MUNICATION EQUIPMENTS. DISTRIBUTION AIR- 
BORNE AND GROUND EQUIPMENTS, VOLUME lI. 
Rept. on Contract FAA/BRD-60. Aug 59, 73lp. 4 refs. 
Order from OTS $8.00 PB 171 131 


Task 1, Airborne Equipment Distribution, contains tab- 
ulations defining the quantity and distribution of air- 
borne LF, MF, HF, VHF, and UHF communication 
equipments presently in use in the three fleets, mili- 
tary, commercial, and general aviation. Task 3, 
Ground Equipment Distribution, indicates the geo- 
graphic distribution, through a series of maps, of the 
ground communications stations presently in use for air 
traffic control purposes. Each air traffic control sta- 
tion displayed on the geographic distribution maps is 
entered on either en route or terminal tabulations which 
define the function and quantity of each type of VHF 
and/or UHF communication equipment at that station. 
(Author) (See also PB 171 130) 


RCA Service Co., Cherry Hill, N. J. 
DOMESTIC AIR TRAFFIC CONTROL RADIO COM- 
MUNICATION EQUIPMENTS. TECHNICAL CHARAC- 
TERISTICS AIRBORNE AND GROUND EQUIPMENTS, 
VOLUME II. Rept. on Contract FAA/BRD-60. Aug 59, 
4llp. 3 refs. 
Order from OTS $6.00 PB 171 132 
Task 2, Airborne Equipment Characteristics, contains 
a detailed laboratory analysis under Standard test con- 
ditions of a representative number of significant types 
of airborne VHF and UHF radio communications equip- 
ment. A realistic determination was made of actual 
equipment operating characteristics by performing field 
tests and, when the results were compared with labora- 
tory findings, the degree of degradation was deter- 
mined. Task 4, Ground Equipment Characteristics, is 
a tabulation of technical characteristics of the ground 
radio equipment presently employed in air traffic con- 
trol communications. (Author) (See also PB 171 131) 
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RCA Service Co., Cherry Hill, N. J. 
DOMESTIC AIR TRAFFIC CONTROL VHF RADIO 
NAVIGATION EQUIPMENTS. DISTRIBUTION AND 
TECHNICAL CHARACTERISTICS AIRBORNE EQUIP- 
MENTS. Rept. on Contract FAA/BRD-61. Aug 59, 
582p. 3 refs. 
Order from OTS $7.00 PB 171 130 
This part of Project DANCE (Domestic Airways Navi- 
gation and Communication Evaluations) provides, ona 
national scale, the air traffic control VHF radio navi- 
gation equipment information required to determine the 
optimum utilization of present VHF radio navigation 
equipment. In addition, the information may be utilized 
in the development of air traffic control radio naviga- 
tion concepts, doctrine, frequency allocation proce- 
dures, and in the formulation of parameters for the 
proposed automatic or semi-automatic air traffic con- 
trol position reporting system. Task 1, Airborne 
Equipment Distribution, contains tabulations defining 
the quantity and type of airborne VOR, ILS, and 
75 megacycle marker equipment presently in-use in the 
three fleets, military, commercial, and general avia- 
tion. Task 2, Airborne Equipment Characteristics, 
contains a detailed laboratory analysis under standard 
test conditions of a representative number of significant 
types of airborne VOR, ILS, and 75 megacycle marker 
equipment. A realistic determination was made of 
actual equipment operating characteristics by perform- 
ing laboratory and field tests and, when the latter were 
compared with laboratory findings, the degree of 
degradation was determined. (Author) 


Research Lab. of Physical Electronics, Tufts U., 
Medford, Mass. 
STUDIES ON PIEZOELECTRIC RESONATORS, by 
C. R. Mingins, R. W. Perry and others. Progress 
rept. no. 4, 15 Jan-15 June 55, on Contract DA 36- 
039-sc-56764. 30 June 55, 38p. 
Order from LC mi$3.00, ph$6. 30 PB 152 803 
A revised quantitative law of amplitude distribution is 
proposed on the basis of measurements made with the 
stationary-wave probing system. (See also 
PB 138 825) 


Rome Air Development Center, Griffiss AFB, N. Y. 
A STATE-OF-THE-ART SURVEY OF DELAY TECH- 
NIQUES, by Joseph B. Brauer and Kenneth C. Stiefvater. 
Sep 60, 46p. 37 refs. RADC-TR-60-146. 
Order from LC mi$3. 30, ph$7. 80 PB 152 547 
This is a review of important parameters of delay de- 
vices, presently used techniques, future requirements 
of ground electronic systems, and potential new mech- 
anisms for achieving delay, primarily in the frequency 
range above | mc. Carrier frequency techniques em- 
ploying propagation of both electromagnetic and acous- 
tic waves in solid and gaseous media are reviewed. 
Circulator and other techniques are discussed as well 
as periodic delay and amplification structures. (Author) 


Scientific Radio Products, Inc., Loveland, Colo. 
DESIGN AND DEVELOPMENT OF PRECISION 
FUNDAMENTAL MODE CRYSTAL UNITS, by Donald 
L. Hammond. Quarterly rept. no. 3, 1 Apr-1 Nov 58, 
on Contract DA 36-039-sc-73007. [1958] 49p. 3 refs. 
Order from LC mi$3.30, ph$7.80 PB 149 715 
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Aging data on 2.0 Mc crystal units is presented. The 
superior performance of third overtone crystal units 
for precision resonators is shown in terms of tem- 
perature coefficient of frequency, coupled modes, and 
Q or quality factor at 11.5 and 20.0 Mc. Present 
status of the preparation of crystal units is discussed. 
(See also PB 140 648) 


Short Bros. and Harland, Ltd. (Gt. Brit.) 
METAL FILM POTENTIOMETERS, by J. Potts, 
S$. McC Noble, and Maureen Bingham. Final technical 
rept. for Nov 57- Nov 59 on Contract DA 91-508-EUC- 
260. [1960] 74p. 83 refs. Technical note no. RD. 209; 
AD-234 399. 
Order from LC mi$4. 50, ph$12. 30 PB 149 660 
The production of potentiometers in which the resist- 
ance element is a thin metal film on an insulating sub- 
strate is described. Vacuum evaporation was selected 
as the most suitable process for the task in hand. 
After a consideration of various substrates and metals, 
borosilicate glass and Nichrome seemed to be a suit- 
able combination. Towards the end of the contract 
period samples of sintered aluminum oxide substrates 
became available and these proved superior in many 
ways. Some experimental potentiometers were made. 
These meet the specification except for temperature 
coefficient and wear resistances. 


Stelma, Inc., Stamford, Conn. 
TRANSISTORIZED TELEGRAPH-TELEPHONE 
TERMINAL AN/TCC-29, by H. Levick and S. Feld- 
man. Final engineering rept. for 17 June 55-30 Nov58 
on Contract DA 36-039-sc-64741. [1958] 126p. 7 refs; 
AD-210 847. 
Order from LC mi$6. 30, ph$19.80 PB 152 513 
The object was to develop service test models of 
small light-weight transistorized TCC-14 equipment, 
designated as AN/TCC-29, suitable for use in forward 
area combat applications. The design of the service 
test models was such that automation techniques of 
construction may be readily adapted in further pro- 
duction models. 


Systems Research Field Lab. , Johns Hopkins U. , 
Jamestown, R. I. 

MOUNTING ANGLE OF A VJ REMOTE RADAR IN- 
DICATOR AND ITS EFFECT ON OPERATOR PER- 
FORMANCE, by M. Leyzorek. Rept. on Contract 
NSori-166[01]. Feb 48, 14p. 3 refs. Technical rept. 
NAVTRADEVCEN 166-1-41. 
Order from LC mi$2. 40, ph$3. 30 PB 153 006 
This report released for sale to the public 14 Dec 60. 


A VJ] remote radar indicator was mounted at seven 
-— (scope-face with respect to the floor: 0°, 15°, 

, 45°, 60°, 75°, 90°) and tests were made to dis- 
cover whether there is an optimum mounting angle for 
operator performance. The results of the experiment 
show that the angle at which a VJ is mounted has no 
significant effect on an operator's speed and/or accu- 
racy in target indication. A questionnaire was given 
to the group of subject-operators used in the experi- 
ment to determine which mounting angle they pre- 
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ferred. An analysis of these results gave the follow- 
ing rank order (from most to least preferred): 15°, 
45°, 30°, 60°, 0°, 75°, 90°. The 0° position is the 
conventional mounting angle. (Author) 


Western Development Labs. , Philco Corp., Palo 
Alto, Calif. 
VHF DIRECTION FINDER. Final engineering rept. 
on Contract AF 04(647)97. 15 July 59, 78p. 7 refs. 
WDL -Technical rept. 1164. 
Order from LC mi$4.50, ph$12. 30 PB 153 256 
This report released for sale to the public 16 Dec 60. 


The VHF DF indicator maintained very good balance 
throughout the temperature range. No measureable 
phase shift was observed. The rather strange deflec- 
tion observed on the internal meter at 40°F during the 
first run remains unexplained. No such deflection was 
observed on the external meter. At this temperature 
level there is a rather high degree of humidity due to 
condensation. A rerun was performed through the 
40°F level and no deflection occurred. The indicator 
was checked after termination of the temperature test 
and normal functioning was observed. (Author) 


Western Electric Co. [Winston Salem, N. C.] 
INDUSTRIAL PREPAREDNESS STUDY LACQUER 
FILM CAPACITORS, by H. E. Lloyd. Quarterly 
progress rept. no. 5, 25 Feb-25 May 60, on Contract 
DA 36-039-sc-81268. [1960] 3lp. AD-239 128. 
Order from LC mi$3.00, ph$6. 30 PB 153 380 


This report released for sale to the public 16 Dec 60. 


The installation of facilities and special tooling has 
neared completion and prove-in of individual units has 
progressed to an advanced stage. Effort has been 
directed in the areas of mixing, lacquering, drying, 
metalizing, slitting, stripping and winding. Lacquer 
film material is now available for process studies of 
all operations. Lots of material are scheduled to be 
processed through the manufacturing and testing stages 
at regular intervals during the next quarter. These 
shop runs will provide control data and the required 
samples. The first units will be 1 uf value with other 
sizes to follow. (Author) 


Westinghouse Electric Corp., Baltimore, Md. 
DEVELOPMENT OF HYPALON COATED REFLEC- 
TIVE FABRICS FOR PARABALLOON ANTENNAS, by 
A. T. Hawthorn, C. N. Gosnell and A. S. Hovanec. 
Technical rept. on Contract AF 30(602)1939. 

30 June 60, 75p. RADC-TR-60-161. 
Order from LC mi$4.50, ph$12. 30 PB 152 219 
An extensive engineering study and investigation of 
high strength, lightweight, reflective fabric suitable 
for application to the fabrication of large, precisely 
contoured Paraballoon antennas has been brought 
successfully to completion. The program has produced 
a successful reflective Hypalon coated glass fabric, a 
high strength glass fabric, and an extensible, conduc- 
tive, Hypalon coating. The specified service and de- 
tailed requirements have been met with certain excep- 
tions which are detailed in the body of the report. In 
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addition, the results of preliminary investigations into 
many diversified fibers and unsuccessful coatings and 
fabrics produced during the program are discussed in 
detail. (Author) 


Westinghouse Electric Corp. [Baltimore, Md. ] 
EFFECTS OF COMPONENT TOLERANCES ON CAS- 
CADED DISTORTION FILTERS. Rept. on Contract 
AF 30(602)1948. 15 Dec 58, 23p. 2 refs. RADC 
TN-59-46; AD-213 895. 

Order from LC mi$2. 70, ph$4. 80 PB 148 283 
A general equation is derived for the transfer function 
of a network containing cascaded identical four-termina] 
networks with tolerance effects. The result is the theo- 
retical transfer function multiplied by a function whose 
parameters are determined by the tolerance values in 
the network. A network of cascaded lattice sections is 
studied and limits are established as to the order of 
tolerances necessary to determine the error due totol- 
erances. The general equation is adapted to statistical 
study of the network and the average magnitude and 
phase functions are derived for a discrete distribution 
of tolerances. Due to tolerances, interesting design 
criterion, which are not generally considered, are 
established. 


Westinghouse Research Labs. , Pittsburgh, Pa. 
A 100-db MICROWAVE SEMICONDUCTOR SWITCH, 
by D. W. Feldman and B. R. McAvoy. Rept on Contract 
AF 19(604)5589. 24 Aug 60, 17p. 7 refs. Research rept 
403FD449-R7; AFCRL TN-60-960. 
Order from LC mi$2. 40, ph$3. 30 PB 152 348 
A dual-diode microwave switch providing in excess of 
100 db switched attenuation with low insertion loss is 
described. Switching time of the device, limited by the 
diodes, is 3x 10°’ sec. Application of the switch in a 
9000 Mc superheterodyne magnetic resonance spectrom 
eter as a mixer crystal protector and as a microwave 
signal blanket is described. (Author) 


Ordnance, Missiles, and Satellite Vehicles 


Aeronautical Accessories Lab., Wright Air Develop- 

ment Div., Wright-Patterson AFB, Ohio. 
SIMULATED COMBINED VIBRATION, SUSTAINED 
ACCELERATION AND EXTREME TEMPERATURE 
ENVIRONMENTS, by Neal Granick and E. A. Tolle. 
Feb 60, 17p. WADC Technical note 59-351; 
AD-236 057. 
Order from OTS $0.50 PB 171 134 
A simulator believed to be the first of its kind to pro- 
duce simultaneous steady acceleration, vibratory ac- 
celeration, and extreme temperature is described. It 
comprises a 450-pound-force electro-dynamic vibra- 
tor and temperature box installed on a large-mass 
centrifuge. The combination of environments produced 
by this simulator makes possible more realistic test- 
ing of certain ballistic missile components than other- 
wise would be possible. Design and performance 
characteristics are presented, and component testing 
results are discussed. (Author) 
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Air Force Cambridge Research [Labs. ] Bedford, 

Mass. 
TRACKING AND DISPLAY OF EARTH SATELLITES, 
by Frederick F. Slack and Allen A. Sandberg. Dec 59, 
25p. AFCRC-TR-59-370; AD-234 552. 
Order from LC mi$2.70, ph$4.80 PB 148 706 
In a new method of displaying the predicted paths and 
real-time positions of artificial earth satellites, 
cathode-ray tubes are used with two types of map over- 
lays; orthographic projection and Mercator projection. 
Functions to match these projections are generated 
electronically. Auxiliary satellite information is cata- 
loged and made available through "light gun” interroga- 
tion of the satellites displayed on the CRT. The display 
and orbit simulator can be used as an integral part of a 
live tracking system. A mathematical derivation of the 
subsatellite path on the orthographic projection is 
given. (Author) 


Air Force Cambridge Research [Labs. ] Bedford, 
Mass. 
A YAGI-ADCOCK SYSTEM FOR SATELLITE- 
TRACKING, by H. W. Ehrenspeck and W. J. Kearns. 
Dec 59, 25p. 7 refs. AFCRC-TR-59-374; AD-235 833. 
Order from LC mi$2. 70, ph$4. 80 PB 149 058 


Substitution of high-gain Yagi antennas for the dipoles 
usually in the Adcock direction-finding system pro- 
vides much higher accuracy in satellite -tracking. 
Data obtained with the Yagi-Adcock system is less 
subject to the deleterious effects of fading, modulation 
of the signal, or tumbling of the satellite. The result- 
ing advantages of this system over more complicated 
ones such as those based on doppler shift techniques 
and the use of interferometers are an increased signal - 
to-noise ratio and multiple angular bearings. 


[Army Signal Research and Development Lab. ] 
Fort Monmouth, N. J. 
EFFECT OF RADIO WAVES ON ELECTRICAL 
BLASTING, by Theodore J. Sueta, Frank J. Triolo, 
and Helmut Brueckmann. Interim rept. Sep 52, 28p. 
3 refs. Rept. no. M-1466. 
Order from LC mi$2.70, ph$4. 80 PB 152 991 
This report released for sale to the public 29 Nov 60. 


Measured impedance values of sample electrical 
blasting caps proved to be small enough to be neg- 
lected in comparison to other factors. A Transformer 
Coupled RF Current Indicator was designed to meas- 
ure induced RF current in typical blasting circuits. 
Two resonant frequencies of a typical blasting circuit 
were found and the azimuth of largest pickup obtained. 
Measurements of the induced current in the circuit 
made along this azimuth together with certain calcula- 
tions gave an indication of the hazard involved. A 
graph of the antenna input power required to induce 
250 milliamperes of RF current in the typical blasting 
circuit as a function of the distance was obtained, thus 
permitting evaluation of the hazard, for any given 
transmitter power. (Author) 
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Arnold Engineering Development Center [Tullahoma , 
Tenn. | 
PERFORMANCE OF A 40-mm COMBUSTION-HEATED 
LIGHT GAS GUN LAUNCHER, by M. E. Lord 
(ARO, Inc.). Rept. on ARO, Inc. Contract 
AF 40(600)800 S/A 11(60-110). Oct 60, 23p. 6 refs. 
AEDC TN-60-176. 


Order from LC mi$2.70, ph$4.80 PB 152 554 


Calculation methods and experimental results are pre- 
sented for the performance of a 40-mm light gas model 
launcher using a mixture of helium, hydrogen, and oxy- 
gen. The effect of charging pressure on peak pressure 
in the chamber is given and compared to closed cham- 
ber combustion. Heat losses from the chamber were 
measured during cooling in the closed chamber firings 
The effects of incomplete combustion were estimated. 
Performance of the launcher is summarized as muzzle 
velocity as a function of maximum chamber pressure 
for various projectile weights. The velocity of a 
40-gram (a cylindrical slug of minimum practical 
weight) projectile would be 14,000 ft/sec at the maxi- 
mum chamber design pressure of 60,000 psi. (Author) 


Ballistic Research Labs., Aberdeen Proving Ground, 
Md. 

WIND TUNNEL TESTING FACILITIES AT THE 
BALLISTIC RESEARCH LABORATORIES, by J. C. 
McMullen. July 60, 4lp. 4 refs. Memo. rept. 

no. 1292. 


Order from LC mi$3.30, ph$7.80 PB 152 435 


Behavioral Sciences Lab. , Wright Air Development 
Div. , Wright-Patterson AFB, Ohio. 
AUTOMATED MAINTENANCE: THEORY, PRACTICE, 
AND IMPLICATIONS FOR TRAINING, by Paul E. 
Franks and Clarence W. Furnish. Rept. on Human 
Factors in the Design of Training Equipment. Aug 60, 
28p. 23 refs. WADD Technical rept. 60-412. 
Order from OTS $0. 75 PB 171 157 


Increasing complexity of electronic equipment, shorter 
reaction times and increased accuracy of weapon sys- 
tems, relative neglect of design for maintainability, 
and unimproved quality of maintenance have resulted 

in the development of Automatic Check-Out Equipment 
(ACOE) to take over the most difficult tasks of mainte- 
nance. The need for ACOE, growth of the concept, 
factors affecting a workable concept, and character- 
istics of equipment test methods affecting utilization of 
ACOE are discussed. Functions of ACOE units are pre 
sented as paralleling basic maintenance activities. A 
typical ACOE approach, present status of the concept 
and its impact on other areas are reviewed. The ef- 
fects on personnel requirements, motivation, logistics, 
cost, accuracy, and training are estimated and a pro- 
posed training program is summarized. (Author) 


Feltman Research Labs., Picatinny Arsenal, 

Dover, N. J. 

INFRARED METHOD FOR DETERMINING SMALL 
AMOUNTS OF DIPENTAERYTHRITOL HEXANI- 
TRATE IN PETNy by Walter E. Fredericks and Frank 
Pristera. Apr 59, Sp. Technical note no. 30; 
AD-215 960. 


Order from LC mi$1.80, ph$1.80 PB 149 066 
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A simple and rapid method using infrared spectro- 
photometry was developed for the determination of 
small amounts of dipentaerythritol hexanitrate 
(DPEHN) in pentaerythritol tetranitrate (PETN). The 
developed method is applicable to the determination of 
as low as a few tenths of one percent as well as higher 
percentages of DPEHN in PETN with a precision of 
about 0.1%. 


Feltman Research Labs. , Picatinny Arsenal, Dover, 
N. J. 
THERMAL PARAMETERS ASSOCIATED WITH THE 
IGNITION OF THE MAGNESIUM-SODIUM NITRATE 
SYSTEM, by Martin Gilford, Saul Gordon, and Garry 
Weingarten. Aug 58, 3lp. 14 refs. Technical notes 
no. 27; AD-212 848. 
Order from LC mi$3. 00, ph$6. 30 PB 149 670 
Variables associated with the apparatus, technique and 
nature of the sample have been examined and the re- 
liability of the procedures currently in use has been 
established. 


Frankford Arsenal, Philadelphia, Pa. 
FIRE CONTROL MATERIALS ENGINEERING. BEAR- 
INGS, CAP AND SOCKET DWG C7674304 TYPE 
EVALUATION OF NYLON BEARINGS, by Jay W. 
Lord, Jr. 3 Apr53, l6p. 8 refs. Test rept. T53-14-1; 
AD-7994. 
Order from LC mi$2. 40, ph$3. 30 PB 153 014 
This report released for sale to the public 5 Dec 60. 


The mechanical operating characteristics of nylon ball 
cap and socket bearings were compared with those of 
the linen-filled phenolic insert with a stainless steel 
ring retainer under varying climatic conditions and 
stress. Three ball cap and socket bearings of different 
sizes were fabricated; one for a 15/16-in. -diam ball 
from FM 10001 nylon and one each for a 5/8- and 3/8- 
in. -diam ball from FM 3001 nylon. A phenolic insert 
bearing for a 15/16-in. -diam ball was used asa refer- 
ence standard. The bearings with their respective ball 
and worm shafts were mounted to simulate the action 
they would receive when properly assembled in in- 
struments. The phenolic insert bearing was suscepti- 
ble to high humidity conditions; at 95% RH the torque 
increased from 1.9 to 168, 32, and SO oz-in. at 140°, 
-40° and -65°F, respectively, when tested before dry- 
ing. Low temperature had little effect on thedry bear- 
ing. The FM 10001 bearing was susceptible to low 
temperature, the torque increasing from 1. 4 oz in. at 
room temperature to 140 and 170 oz-in. at -40°F and 
260 to 352 oz-in. at -65°F, The bearing was unaffected 
by shock, vibration, wear, and exposure to high hu- 
midity, elevated and low temperature, and shock and 
vibration. FM 3001 nylon appears to be satisfactory 
for use in ball cap and socket bearings for FCIG in- 
struments up toand including sizes for a 5/8-in. -diam 
ball. It appears superior or equal to the phenolic 
insert bearings under conditions of high humidity, 

high and low temperature, shock, vibration, and 
wear. 
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James Pastoriza Associates, Inc., Boston, Mass. 
SATELLITE ORBIT SIMULATOR. Final rept. on Con- 
tract AF 19(604)6100. Aug 60, S56p. AFCRL TR- 
60-184. 

Order from LC mi$3.60, ph$9.30 PB 152 429 
A study design and implementation of an equipment for 
Satellite Simulation has been accomplished. The equip- 
ment consists of a local storage of satellite information 
and arithmetic and display circuits, to display the track 
and present position. The unit will receive information 
on current satellite positions from punched tape, mag- 
netic tape, or direct computer input. It will be capable 
of displaying up to six satellites simultaneously. The 
display will have a Mercator projection of the earth. 
Present position of each satellite will be indicated by an 
intensified position on the track trace. Any satellite 
track may be interrogated by a ‘light gun’ and informa- 
tion withdrawn on any auxiliary read-out. The system 
design has been completed. The physical and electrical 
design of the components have been completed with the 
exception of minor modifications. (Author) 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
AUTOMATIC RANGE TRACKING SYSTEM FOR THE 
REENTRY PHYSICS PROGRAM, by John E. Gillis. 
Rept. on Contract AF 19(604)4559. 17 Feb 60, 39p. 

21 G-0005. 

Order from LC mi$3: 00, ph$6. 30 PB 150 797 

A brief description of the operation of the SCR-584 
automatic range tracking system is given, after which 
the modification necessary to provide tracking capa- 
bility for the reentry program are described. The re- 
sults of a preliminary evaluation of the system are 

then discussed, and the final section presents the theory 
of operation of the circuits and the schematic diagrams. 
(Author) 


Lincoln Lab., Mass. Inst. of Tech. , Lexington. 
PROCEDURES FOR OPERATING PARAMETRIC AM- 
PLIFIER IN REENTRY PHYSICS PROGRAM, by 
F. R. Hutchinson. Rept. on Contract AF 19(604)4559. 
28 July 60, 18p. 3 refs. 21G-0016. 
Order from LC mi$2. 40, ph$3. 30 PB 152 063 
The S-band primary tracking radar designed for use 
with the Wallops Island reentry physics program em- 
ploys a low-noise figure RF amplifier to enhance the 
received signal. A description of the amplifier along 
with operation and maintenance instructions are given 
in this report. (Author) 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
REAL TIME CLOCK AND TELETYPE DATA TRANS- 
MITTER FOR REENTRY PHYSICS PROGRAM, by 
R. M. Martinson. Rept. on Contract AF 19(604)4559. 
5 July 60, 68p. 21 G-0009. 

Order from LC mi$3. 90, ph$10. 80 PB 150 798 
Equipment has been installed at the Arbuckle Neck Site 
for transmission of radar data via conventional teletype 
lines. Messages consisting of time in decimal form to 
milliseconds and elevation, azimuth, and range in five 
octal character form each are sent at a rate of approx- 
imately ten messages per minute. (Author) 
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Lockheed Aircraft Corp., Sunnyvale, Calif. 
ORBIT DECAY AND PREDICTION OF THE MOTION 
OF ARTIFICIAL SATELLITES, by Herman F. 
Michielsen. 19 Dec 58, 90p. 3 refs. LMSD-48360. 
Order from LC mi$4.80, ph$13. 80 PB 148 697 


The rate of decay of elliptic satellite orbits, due to 
atmospheric drag, is investigated through variation of 
parameters and through use of an atmospheric model 
involving a power function between density and altitude, 
This model is shown to fit actual conditions better than 
an exponential function. The effects of the equatorial 
belt and the rotation of the Earth are investigated. The 
conclusion is reached that through these anomalies 
atmospheric drag substantially affects the orbit ele- 
ments, especially those defining the orbit plane. 


Office of Defense Research and Engineering, 
Washington, D. C. 
TECHNICAL RESOURCES DIRECTORY: MISSILE 
GROUND SUPPORT EQUIPMENT NO. 3. 1 Nov 60, 
22p. 
Order from OTS $0. 75 PB 161 535(Rev. 1) 
Through its extensive research and engineering pro- 
grams, the Department of Defense is developing ma; 
terial and equipment designed to meet present and fu- 
ture military requirements. The diverse tasks em- 
braced in these programs range throughout the broad 
scope of military activities. This directory of mili- 
tary technical resources is intended to encourage com- 
munication in the Military Departments and in industry 
in the area of ground support equipment for missile 
systems. (Supersedes issue no. 2, .1 May 60, 
PB 161 535) 


Remington Arms Co. , Inc. , Bridgeport, Conn. 
DEVELOPMENT AND FABRICATION OF PERCUSSION 
PRIMER FOR BAG LOADED WEAPONS, by 
E. M. Yacko. Monthly progress rept. no. 3 for July 60, 
Contract DA 19-020-ORD-5200. 10 Aug 60, 7p. 

Order from LC mi$1. 80, ph$1. 80 PB 152 259 


Work is now being carried on simultaneously on three 
primer designs: (1) Picatinny design utilizing screw 
machine parts. (2) Remington first alternate simulat- 
ing the Picatinny design, but utilizing small arms am- 
munition manufacturing methods to replace costly 
machined parts. (3) Remington second alternate uti- 
lizing a single drawn case with an external percussion, 
Remington-developed, wrap-around primer which pre- 
vents primer leakage. This design provides a vast 
simplification in manufacture and reduction in cost. 
(See also PB 149 831). 


Republic Aviation Corp., Farmingdale, N. Y. 
PARAMETER DETERMINATION FOR SATELLITE 
GUIDANCE, by S. Abrahams, S. R. Cohen and others. 
Rept. on Contract AF 3X%616)6547. Oct 60, 313p. 

45 refs. ARL Technical rept. 60-300. 
Order from LC mi$11. 10, ph$58. 60 PB 150 321 
The purpose of this investigation was to determine the 
requirements for performing arbitrary geocentric sat- 
ellite orbit transfers in terms of the specification of 
the following: (1) the significant guidance system pa- 
rameters, (2) the effects of subsystem errors, and 
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(3) those subsystems which are critical. The study. is 
divided into the following three basic parts: (1) trans- 
fer analysis, (2) perturbation study, and error analy- 
sis. The study emphasizes transfers or orbit modifi- 
cations which are arbitrary in nature. The role of sys- 
tem errors is analyzed and criteria of acceptability 
for the final orbit are adopted. A survey of likely sat- 
ellite guidance systems and components is made and 
anticipated sensing errors are quoted. The complete 
analytical expressions for the errors in the transfer 
orbit as functions of the transfer parameters are 
developed. (Author) 


Systems Dynamic Analysis Div., Wright Air Devel- 

opment Div., Wright-Patterson AFB, Ohio. 
GENERAL. DESIGN CRITERIA FOR AN OPTIMUM 
FAMILY OF FIN-STABILIZED SOUNDING VE- 
HICLES, by Jack L. R. Cudaback and Rinaldo F. 
Vachino. June 60, 44p. 8 refs. WADD Technical note 
60-71. 
Order from OTS $1. 25 PB 171 180 
The greatest portion of the ARDC requirements for 
space probes may be satisfied with a family of cheap, 
fin-stabilized, unguided vehicles. This family of ve- 
hicles is composed of six solid-propellant motors and 
aminimum of standard accessories, such as thrust 
transfer cones, fins, insulation, sequencing mecha- 
nisms, etc. The proposed group of 6 motors and their 
accessories may be assembled into 21 vehicles with 
different payload -- altitude capabilities. These motors 
and accessories involve some development cost but 
offer a number of long-range benefits not present in 
the variety of probing vehicles that are presently being 
used for space probes. These benefits result from the 
versatile vehicle combinations, the simple and effi- 
cient vehicles, and the reduced handling and storage 
required. (Author) 


Universal Match Corp., St. Louis, Mo. 
RESEARCH ON THE FEASIBILITY OF THE LIND- 
BERG GYROSCOPE PRINCIPLE, by John P. Capellupo, 
Allan W. Lindberg, and Raymond H. Marcus. Rept. 
for 15 Feb-15 Nov 59 on Contract AF 3(616)6201. 
Aug 60, 122p. 26 refs. WADD Technical rept. 60-174. 
Order from OTS $2.75 PB 171 157 


A preliminary research study was conducted to verify 
the feasibility of a two-rotor gyroscope using a spheri- 
cal gas bearing support. Work was limited to research 
on two fundamental components: a spherical gas bear- 
ing and an electro-optical error signal generator. Fol- 
lowing a theoretical study models of each were con- 
structed and tested to establish their operating charac- 
teristics under conditions simulating those of the pro- 
posed gyro. A comparative study was made to show 

the effect of rotor configuration on gyro performance. 
The unique design features were shown to be fundamen- 
tally promising. Extrapolation of results indicated the 
feasibility of further refinements to improve gyro 
performance. (Author) 


Utah U., Salt Lake City. 

ANALYSIS AND DEVELOPMENT OF A LIGHT-GAS 
GUN FOR ACCELERATING PELLETS TO HYPER- 
SONIC VELOCITIES, by K. E. Boyd, R. W. Grow and 
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others. Technical rept. no. OSR-17 onContract 

AF 49(638)462. 15 Oct 59, 88p. 9 refs. AFOSR-TN- 
60-81; AD-235 436. 

Order from LC mi$4.80, ph$13.80 PB 149 O71 
A light-gas gun employing hydrogen as a driving gas 
and using a piston-type compression cycle has been 
developed and fired in two different configurations 
under a variety of firing conditions. Data are pre- 
sented and analyzed of a gun having a compression 
tube length of 92 inches and a bore of 2.38 inches and 
designed to launch pellets either parallel to the longi- 
tudinal axis of the gun or perpendicular to the longi- 
tudinal axis. 


Utah U., Salt Lake City. 
HYPERVELOCITY IMPACT SPRAY PARTICLES, by 
W. H. Clark, R. R. Kadesch, and R. W. Grow. Tech- 
nical rept. no. OSR-18 on Contract AF 49(638)462. 
1 May 60, 95p. 17 refs. AFOSR TN-60-990. 
Order from LC mi$5.40, ph$15.30 PB 152 380 


Several investigators have noticed that a spray of 
small fast particles is ejected from a fast metal-to- 
metal impact. The velocity of the fastest spray parti- 
cles previously observed, measured relative to the 
more massive body involved in the impact, was twice 
the impacting velocity. This study has shown that 
under certain conditions very much faster spray parti- 
cles appear. When a 3/16-inch diameter carbon steel 
sphere, with a velocity of 2 km/sec, impacted on a 
massive steel target in air at 8 cm mercury pressure, 
spray particles of about 0.5 micron diameter left the 
impact at velocities up to 15 km/sec.. The velocity 
was measured by a time of flight technique. The effect 
of varying pellet and target material and the atmos- 
phere on the characteristics of the sprav particle was 
investigated. It was found that all three variables have 
strong and complicated effects. A partial theory of 
the acceleration of spray particles has been developed. 
Tests made on impacts of special geometry confirmed 
the theoretical predictions. It is hoped that these fast 
spray particles will be useful as artificial meteors for 
research purposes. It is demonstrated that the faster 
spray particles observed are luminous due to the same 
process whereby the average visual meteor leaves a 
luminous trail. (Author) 


Utah U., Salt Lake City. 
VELOCITY AND SIZE DISTRIBUTION OF IMPACT 
SPRAY PARTICLES, by R. E. Blake, R. W. Grow, and 
E. P. Palmer. Technical rept. no. OSR-19 on Contract 
AF 49(638)462. 20 May 60, 48p. 10 refs. AFOSR TN- 
60-989; AD-245 112. 
Order from LC mi$3.30, ph$7.80 PB 152 381 
Steel and pyrex spheres having a diameter of 3/16 inch 
were accelerated with a 220 caliber smooth-bore gun 
to a velocity of 2.0 kilometers per second. These 
spheres were impacted on a target of a composition of 
the same type as the sphere. The luminous spray re- 
sulting from the impact was detected by means of 
photocircuits which produced a voltage that was re- 
corded by an oscilloscope camera. Maximum meas- 
ured initial spray velocities for the steel to steel im- 
pacts varied between 8.5 km/sec and 10.3 km/sec and 
a measured average velocity between two points for 
giass to glass impacts was in excess of 20 km/sec. 
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The particle radius of the steel spray was calculated 


from drag data to be between 0.18 and 1.02 microns. 
In order to separate the impacting spray particles, a 
high speed motor was used to rotate a polished alumi- 
num disk at a velocity of thirty-two thousand revolu- 
tions per minute. The velocity distribution of the 
spray particles in the steel to steel impacts was ob- 
served to have two discrete velocity classes - one at 
the faster velocity of approximately 9 km/sec and 
another moving much slower in respect to the initial 
time of impact. This second discrete velocity class 
was not observed in the glass to glass impacts. Parti- 
cles moving at these discrete velocities were of ran- 
dom size. The distribution of the crater size at vari- 
ous angular positions is presented in the report. 
(Author) 


Sanitation and Safety Engineering 


Ballistic Research Labs., Aberdeen Proving Ground, 


Md. 
SHOCK PRESSURES IN TUNNELS ORIENTED FACE- 
ON AND SIDE-ON TO A LONG DURATION BLAST 
WAVE, by Robert O. Clark and William J. Taylor. 
June 60, 22p. 4 refs. Memo. rept. no. 1280; DASA 
1177. 
Order from LC mi$2.70, ph$4. 80 PB 152 256 
The orientation of a tunnel entrance with respect to the 
burst point of a bomb plays a major part in determin- 
ing the strength of shock propagated through the tunnel. 
Data from tunnels oriented face-on and side-on to a 
blast wave are compared to a shock tube with an area 
change at the diaphragm. The analogy permits data to 
be extrapolated to high shock strengths. (Author) 


Robert A. Taft Sanitary Engineering Center, 
Cincinnati, Ohio. 
AIR POLLUTION IN HAMILTON, OHIO, by Paul A. 
Kenline. 1960, 18p. 17 refs. Technical rept. A60-8. 
Order from LC mi$2.40, ph$3.30 PB 152 064 


This appraisal of air pollution was initiated to review 
and evaluate the existing and potential air pollution 
situation, and to develop recommendations for the 
guidance of the local health department in meeting the 
problem of air pollution. The study was limited to 
available information relative to air pollution including 
activities causing pollution, evidence of pollution 
levels, meteorological and topographical influences on 
the dispersion of pollutants, and to other relevant 
community characteristics. Personal visits were 
made to 12 industrial plants and three municipal 
properties. The study area was the urbanized 
Hamilton area. 


Ship Building 


David Taylor Model Basin, Washington, D. C. 
ON SHIP MODEL TESTING FOR THE PREDICTION 
OF EXTREME CONDITIONS IN CONFUSED SEAS, by 
William E. Cummins. Aug 60, 26p. 3 refs. Rept. 1410; 
AD-242 243. 


Order from LC mi$2. 70, ph$4. 80 PB 150 391 





The problem is considered in which information is 
needed as to the nature of extreme conditions a ship is 
likely to encounter during a definite short period of 
operation in a well defined random sea. Various mode] 
experiments are designed which are of increasing com- 
plexity and validity, each being an "optimum" design 
for a given degree of sophistication. The approach is 
based on the statistical properties of the ship- seaway 
system, and the resulting experiments are intended to 
provide a maximum of valid information from a small] 
number of runs. (Author) 


Hamburg Model Basin (West Germany). 
PROPELLER SECTIONS TO BE USED IN A NON- 
HOMOGENEOUS WAKE, by W.E. Alef. Rept. on 
[Contract N62558-14]. June 59, 25p. 2 refs. Rept. 
no. 1187; AD-231 562. 

Order from LC mi$2.70, ph$4.80 PB 148 721 
Cavitation erosion is often observed on the propellers 
of single screw ships caused by a variation of the 
angle of attack in a non-homogeneous wake. In order 
to avoid the cavitation and the accompanying erosion a 
section is developed which is insensitive against a 
variation of the angle of attack in a sense which is 
explained. 


FOOD, HANDLING, AND PACKAGING 
EQUIPMENT 


Packaging 


Crown Zellerbach Corp., San Leandro, Calif. 
INVESTIGATION OF THE EFFECTS OF RADIATION 
ON WAXES AND WAX COATED PAPER PRODUCTS, 
by J. E. Smith. Rept. no. 4 (Final) for 23 Sep 57- 

31 Oct 58. [1958] 22p. QFCIAF File no. S-748. 
Order from LC mi$2.70, ph$4.80 PB 152 794 


This report released for sale to the public 16 Dec 60. 


Various waxes, wax blends — waxed papers were 
irradiated to levels of 0.05 x 106, 0.5 x 10°, 1.0x 106 
and 5.0 x 10° reps. Decreases in waxed paper 
strength properties resulted. Wax blends which con- 
tained polyethylene and butyl rubber exhibited in- 
creased viscosities at higher doseage levels; other 
changes in unmodified waxes and wax blends were 
negligible. No increasing effects due to irradiation 
occurred upon storage of samples for up to six 
months. (Author) 


Rhinelander Paper Co., Wis. 
PAPERBOARD CONTAINERS FOR IRRADIATED 
FOODS, by R. C. Crain. Rept. no. 1 (Final) 28 June 57 
27 June 58, on Testing Irradiated Food Packaging 
Papers. [1958] 7p. QFCIAF File no. S-743; 
AD-219 954. 
Order from LC mi$1.80, ph$1.80 PB 152 793 
This report released for sale to the public 16 Dec 60. 


Samples of glassine paper, nitrocellulose lacquer 
coated glassine paper, waxed glassine paper and wax 
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laminated glassine paper were subjected to irradiation 
from a 2 million volt electron beam generator at dos- 
age levels of 75,000, 500, 000 and 5, 000, 000 rad. 
Bursting strength and tearing resistance of all samples 
were essentially ffected at the two lower dosage 
levels. At S x 10° rad, these properties decreased 
slightly. Strength of heat seals was not changed by 
irradiation. Moisture vapor permeability of lacquer 
coated glassine was not changed by irradiation; that of 
waxed glassine was decreased slightly; that of wax 
laminated glassine was unaffected at lower dosages, 
and increased slightly at 5 x 10° rad, probably be- 
cause of visible blistering of the wax. The color of 
dyed papers was adversely affected at 5 x 10° rad. 
(Author ) 


MACHINERY, FABRICATION, AND 
ACCESSORY EQUIPMENT 


Brown U., Providence, R. L 
SCHEDULING PROBLEMS FOR A MULTI-COMMOD- 
ITY PRODUCTION MODEL, by Harry Lighthall, Jr. 
Technical rept. no. 2 on Contract Nonr-562(15). 1959, 
38p. 3 refs. 
Order from LC mi$3.00, ph$6. 30 PB 149 074 
A mathematical model of production in which it is pos- 
sible to produce simultaneously various amounts of 
N different goods can be described by a set T in N- 
space, called the technology set of the model. The set 
T represents those “bundles of goods" which can be 
produced in one period of time. Thus, the vector x = 
(x), X9,...,X,y) is in T if it is possible to produce in 
one period of time Xx, units of the first good, x» units 
of the second good, and so forth. 


General Electric Co., Schenectady, N. Y. 
DYNAMIC STABILITY ASPECTS OF CYLINDRICAL 
JOURNAL BEARINGS USING COMPRESSIBLE AND 
INCOMPRESSIBLE FLUIDS, by B. Sternlicht, 

H. Poritsky, and E. Arwas. Rept. on Contract Nonr- 
2844(00). Dec 59, 116p. 16 refs. AD-230 243. 
Order from LC mi$6.00, ph$18. 30 PB 152 145 


Solutions are given of Reynolds equation for cylindri- 
cal journal bearings in which the velocity of the jour- 
nal center is considered; however, the inertia terms 
are neglected. Solutions are obtained for compressi- 
ble and incompressible fluids. Analysis of the steady 
state forces that exist in compressible fluid, exter- 
nally-pressurized cylindrical journal bearings with 
one plane of feeding is also included. From these 
analyses the gradients of the radial and tangential 
forces with respect to displacement and velocity are 
obtained. The equations of motion for small and large 
oscillation in terms of these forces and gradients are 
set up, and stability criteria are established for smal] 
oscillations and also for large oscillations of a mass- 
less rotor. Sample calculations for threshold of in- 
stability are given and, where existing experimental 
data is available, theoretical predictions are com- 
pared with results attained in practice. (Author) 
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Harvard School of Public Health, Boston, Mass. 
ANNUAL REPORT TO THE COMMISSION ON ACCI- 
DENTAL TRAUMA OF THE ARMED FORCES EPIDE- 
MIOLOGICAL BOARD, by Ross A. McFarland. Rept. 
for 1 Mar 58-28 Feb 59 on Human Factors in Vehicular 
Design and Operation, with Special Reference to Acci- 
dents, Contract DA 49-007-MD- 166. [1959] 52p. 9 refs. 
AD-215 641. 

Order from LC mi$3.60, ph$9. 30 PB 153 005 


This report released for sale to the public 1 Dec 60. 


In this project emphasis has been placed on the role of 
human capabilities and limitations in the design of ve- 
hicular equipment in relation to accidents. The objec- 
tive has been to increase operating safetyand efficiency 
through more effective integration of the driver with 
his vehicle. The methods of epidemiology have been 
applied in an attempt to understand more clearly the 
multiple causation of accidents. 


Engines and Propulsion Systems 


Aerojet-General Corp., Azusa, Calif. 
CHARGED COLLOID PROPULSION SYSTEM, by 
R. B. Edmonson, C. B. Kretschmer and L. B. Becker. 
Semiannual rept. no. 2 on Contract AF 49(638)656. 
July 60, 18p. 7 refs. Aerojet rept. no. 1880; AFOSR- 
TN -60-1237. 
Order from LC mi$2. 40, ph$3. 30 PB 152 546 
This report summarizes research on the electrostatic 
spraying of microscopic droplets of oil. The research 
is directed toward an understanding of the mechanisms. 
of charge accumulation and electrostatic spraying in 
high electrical fields, an understanding which is nec- 
essary for subsequent adaptation of the phenomenon to 
use in high-efficiency, low-thrust propulsion applica - 
tions. The work has been primarily experimental and 
relates to the role of unattached electrons as postu- 
lated by Schultz. In addition, a collection probe has 
been designed for the measurement of the average 
ratio of charge to mass. The initial results from the 
use of the probe indicate that a high degree of repro- 
ducibility and accuracy can be obtained in this meas- 
urement. (Author) (See also PB 146 178) 


General Atomic, San Diego, Calif. 
AIR FORCE OFFICE OF SCIENTIFIC RESEARCH 
CONTRACTORS MEETING [NO. 1] ON CHEMICAL 
KINETICS OF PROPULSION HELD AT GENERAL 
ATOMIC DIVISION OF GENERAL DYNAMICS CORPO- 
RATION SAN DIEGO, CALIFORNIA, 6-7 SEPTEM- 
BER 1960. Program and abstracts of papers. [1960] 
37p. AFOSR-TN-60- 1063. 
Order from OTS $1.00 PB 171 184 
Session 1: Studies of Atom Concentrations in Low Tem- 
perature Plasma Jet; Chemical Reactions Using Modu- 
lated Free Radical Beams; Combustion Studies at Hull 
University; Recombination Processes in Advanced 
Propulsion Systems; Studies of Atomic Reactions. Ses- 
sion 2: The Influence of Chemical Kinetics on the Com- 
bustion of Liquids in Droplet Form; Chemical Kinetics 








at High Temperature Produced by Shock Waves; Prop- 
erties of Air and Propellant Reactions at High Tem- 
peratures and Pressures; High Temperature Chemical 
Kinetics; Session 3: Role of Reaction Kinetics in 
Steady-State Laminar Flames; Chemical Kinetics in 
Flame Processes; Report from Combustion Kinetics 
Project at the University of Texas; Kinetics of Radical 
Formation and Recombinations at Low Temperatures; 
Photolysis of Disulfides in Matrix-forming Mixtures of 
Hydrocarbons at Liquid Nitrogen Temperature Aiming 
at the Determination of Radical Recombination Ener- 
gies; Session 4: Reactions of Energy-rich Molecules 
and Molecular Fragments Studied by Means of High 
Energy Flash-photolysis (200, 000 joules); Photochemi- 
cal Decomposition of Ozone; Kinetics of Oxidation of 
Diborane and of Sym-diethyl] Diborane; Vibrational 
Relaxation at a Pitot Tube; Reactions of Organometallic 
Compounds; Chemical Reactions in Shock Waves; The 
Reactions of Free Radicals Containing Nitrogen. 


James Forrestal Research Center, Princeton, N. J. 
SUBSTANTIATION OF NOZZLE ADMITTANCE 
THEORY BY DIRECT MEASUREMENT OF THE AD- 
MITTANCE PARAMETER, by Rudolfo Monti. Rept. on 
Project Squid, Contract Nonr-1858(25). Dec 59, 87p. 
13 refs. Technical rept. PR-102-R. 
Order from LC mi$4. 80, ph$13. 80 PB 152 154 
A direct experimental check of the theoretical formula- 
tion of the boundary condition represented by the nozzle 
admittance theory was made. Attention was focused 
principally on the behavior of linear-velocity-gradient 
nozzles in the presence of nearly isentropic pressure 
and velocity fluctuations. Nozzles of different subsonic 
lengths and different entrance Mach numbers were 
tested on a simulated rocket chamber using air at dif- 
ferent pressure levels. Small pressure oscillations 
were induced by a siren-type modulator. The admit- 
tance parameter @ was obtained by direct measurement 
of air velocity fluctuations (using a hot-wire anemom- 
eter) and pressure oscillations (using a high-response 
pressure transducer) at the entrance to the nozzle. 
Excellent agreement was found between experimental 
results and theoretical predictions. The value aj of the 
imaginary part of the admittance parameter, not being 
influenced by temperature fluctuations, provided the 
best agreement; however, when measured values of the 
real part a; of the admittance were corrected for de- 
partures from the isentropic assumption, satisfactory 
correlation was observed. (Author) 


Solar Aircraft Co. , San Diego, Calif. 
IMPROVED PART LOAD GAS TURBINE SFC STUDY, 
by A. Stone and H. J. Brodie. Final rept. on Contract 
DA 44-177-tc-589. 26 Aug 60, 296p. 9 refs. ER 989; 
TREC 60-40; AD-243 403. 
Order from LC mi$11. 10, ph$45. 60 PB 152 527 
This report presents the results of a comprehensive 
study into methods for reducing the part load (cruise) 
fuel consumption of gas turbines applied to Army heli- 
copters and VTOL/STOL aircraft, an important paranr 
eter in determining endurance, range, and logistics 
aspects of these aircraft. The power ratings consid- 
ered included those up to 2500 hp. The techniques 
studied included variable geometry, special two- spool 
engine, high cycle temperature engines, cycles with 
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heat exchanger, multiple engine systems, and the 
boosted engine. The study has shown that for the in- 
tended application and with the limitations of weight, 
bulk, complexity and full power sfc, the two systems 
with the most promise are (a) twin engine installation 
and (b) the use of a compact lightweight heat exchanger 
(recuperator). (Author) 


Space Sciences Lab. , General Electric Co. , 

Philadelphia, Pa. 
PLASMA PROPULSION: PERFORMANCE OF A 
T-TUBE PLASMA ACCELERATOR FIRED INTO A 
VACUUM, by P. Gloersen, B. Gorowitz and others. 
Rept. on Contract AF 04(647)269. Oct 60, 26p. 3 refs. 
Technical Information Series R60SD454. 
Order from LC mi$2. 70, ph$4. 80 PB 152 622 
A study of the performance of various plasma acceler- 
ators operating under pressure conditions simulating 
those of outer space has been continued, resulting in 
additional evidence to support the contention that such 
devices will find eventual application as propulsive 
units for space flight. In particular, investigation ini- 
tiated previously on pulsed gas entry T -tube accelera- 
tors fired into high vacuum have been extended to pro- 
vide a more realistic picture of accelerator perform- 
ance. Included in the additional techniques employed 
are streak photography, calorimetry, Kerr Cell 
photography, and spectroscopy. This paper is de- 
voted to a discussion of both the quantitative and 
qualitative results of these studies and of their signifi- 
cance in a practical evaluation of the operating char- 
acteristics of a T-tube plasma motor. (Author) 


MATERIALS 


Chesapeake Instrument Corp., Shadyside, Md. 
DYNAMIC MECHANICAL PROPERTIES OF MATE- 
RIALS FOR NOISE AND VIBRATION CONTROL, by 
Edward J. Cook, John A. Lee and others. Rept. on 
Contract Nonr-2678(00). 1 Jan 60, 16lp. 39 refs. 
CIC rept. no. 101; AD-236 371. 
Order from LC mi$7.80, ph$25.80 PB 150 392 
Dynamic mechanical properties and their relation to 
wave propagation in viscoelastic media are reviewed. 
Typical variations of dynamic mechanical character- 
istics with frequency and temperature were studied 
for amorphous and crystalline polymers. Proposed 
methods for revising the Fitzgerald apparatus to make 
possible direct mechanical impedance measurements 
on resilient mounts and coated panels at audiofre- 
quencies are outlined and compared with present test- 
ing procedures. The variations of complex shear 
compliance (J* = J' - iJ") and sound velocity and atten- 
uation with frequency from 50 to 5000 c from 23° to 
27°C were obtained for 15 materials; these included 4 
natural rubber gum stock and a series of 6 buty! 
rubber stocks used in resilient mounts. The variables 
studied were molecular weight of the butyl rubber and 
the size and amount of carbon black filler. A series 
of 4 polyurethanes were also studied. The dynamic 
properties of the sample of greatest hardness (Shore 
A 92) were different from those of the rest of the 
series; sharp resonances were found at 1550, 2700, 
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and 2950 c. A sample of polyurethane with 82% lead 

r as filler was studied; the shear sound velocity 
was decreased, and the attenuation was greatly in- 
creased in comparison with the unfilled stock. The 
variation of dynamic properties with frequency is 
more pronounced for the filled stock than for the 
unfilled. Polytetrafluorethylene (Teflon) and a copoly- 
mer of hexafluoropropylene and vinylidene fluoride 
(Viton) showed good high-temperature stability, but 
Viton had a loss factor or damping of 2 to 10 times 
that of Teflon. 


Rock Island Arsenal Lab., Ill. 
OZONE RESISTANCE OF ELASTOMERIC VULCANI- 
ZATES AT ELEVATED TEMPERATURES, by 
Cc. O. Crozier. 14 Sep 60, 19p. 6 refs. Rept. no. 
60-2712. 
Order from OTS $0. 50 PB 161 969 
This report covers the results of accelerated ozone ex- 
posure tests of antiozonant inhibited SBR and NBR based 
yulcanizated at temperatures of 100°F, 120°F, and 
158°F, and at ozone concentrations of 25 pphm and 
50 pphm. It was found that the efficiency of the anti- 
ozonants decreased sharply with an increase in tem- 
perature. It was discovered that the addition of special 
heat resistant additives greatly improved the ozone re- 
sistance of the antiozonant inhibited SBR and NBR based 
vulcanizates at higher temperatures. (Author) 


Ceramics and Refractories 


Bell Aircraft Corp., Buffalo, N. Y. 
REFRACTORY INORGANIC MATERIALS FOR 
STRUCTURAL APPLICATIONS, by Harry A. Pearl, 
john M. Nowak, and Joseph C. Conti. Rept. for June 
59-June 60 on Ceramics and Cermet Materials, 
Contract AF 33(616)5930. July 60, 95p. 12 refs. WADC 
Technical rept. 59-432, Prt. IL. 
Order from OTS $2. 25 PB 171 148 
A process was developed for making simple and com- 
plex curvature geometric shapes from honeycomb 
ceramic sandwich constructions. Final fired sections 
had apparent densities as low as 26 lb/ft3. A simple 
mechanical method was developed for continuous fabri- 
cation of ceramic corrugated ribbon or sheet for making 
honeycomb cores. The core is flexible and machinable 
in its prefired condition. The skins are as easy to 
handle as paper. Alumina-silica paper impregnated 
with an alumina-silica slurry was used as a refrac- 
tory model system for developing the fabrication tech- 
niques. The paper originally acts as a carrier but be- 
comes an intergral part of the fired refractory. The 
fabrication and processing methods are adaptable to 
refractory materials possessing higher strength and 
temperature stability. Other types of ceramic and 
metal-ceramic composites were investigated and 
evaluated. (Author) (See also PB 161 737) 


Carborundum Co., Niagara Falls, N. Y. 
DEVELOPMENT OF NON-OXIDIC REFRACTORY 
FOAMS, by lan M. Logan, Douglas C. Wise and others. 
Rept. for Feb 59-Feb 60 on Ceramic and Cermet 
Materials, Contract AF 33(616)6294. Apr 60, 49p. 
4refs. WADD Technical rept. 60-124; AD-240 638. 
Order from OTS $1. 25 PB 171 178 
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Fundamental technology has been developed for the 
preparation of non-oxidic refractory foams of con- 
trolled pore diameter, spacing, and continuity. Foam- 
ing procedures used in making commercially available 
foam plastics were employed to produce the resin-type 
foams which formed the basis for the final refractory 
foams. It was shown that foam structures can be 
varied as to strength, density and pore size by varying 
the proportions of resins and solvents used to generate 
the foams. Lesser controls were also possible by 
varying the temperature and pressure during the foam- 
ing process. Good control and predictable results 
were obtained. Foams were prepared of the following 
materials; carbides of titanium, tungsten, molybde- 
num, tantalum, and columbium; borides of titanium 
and of zirconium; and silicides of tungsten and of 
molybdenum. (Author) 


Fuels, Lubricants, and Hydraulic Fluids 


Instituto Nacional de Tecnica Aeronautica "Esteban 

Terradas"™ (Spain). 
A THEORETICAL INVESTIGATION ON THE COM- 
BUSTION OF LIQUID BIPROPELLANT DROPLETS, 
by C. S4nchez Tarifa and P. Pérez del Notario.. Tech- 
nical note no. 1 on Contract AF 61(052)221. 11 Apr 60, 
74p. 15 refs. AFOSR TN-59-975. 
Order from LC mi$4. 50, ph$12. 30 PB 152 502 
Combustion of droplets of bipropellant systems con- 
sisting of a fuel (oxidizer) droplet within the vapors of 
an oxidizer (fuel) is studied considering chemical ki- 
netics and for equal or different moleculai weights of 
the chemical species. The problem is solved by inte- 
grating the differential equations of the process by 
means of an approximated analytical method, and the 
approximation furnished by such method is verified by 
integrating numerically the equations of the process 
for several representative cases. The principal vari- 
ables of the process, such as burning rates, 
flame/droplet radius ratio, maximum temperature, 
etc. are expressed in function of the dimensionless 
product of the pressure multiplied by the droplet ra- 
dius, for several values of the main parameters of the 
process (activation energy, temperature of the sur- 
rounding atmosphere, etc.) Several important conclu- 
sions are obtained, as for example, that when either 
the pressure or the droplet radius tend towards infin- 
ity results coincide with those obtained by assuming 
that the reaction rate is infinitely fast, and that there 
exist minimum values of either the pressure or the 
droplet radius under which combustion is not possible. 
These theoretical conclusions have been experimen - 
tally verified. (Author) 


Lockheed Aircraft Corp. , Sunnyvale, Calif. 
LOW-PRESSURE DEFLAGRATION LIMITS IN THE 
STEADY DEFLAGRATION OF AMMONIUM PER- 
CHLORATE PELLETS, by W. Nachbar. Technical 
note on Contract AF 4%(638)412. Sep 59, 27p. 9 refs. 
LMSD-288168; AFOSR TN-59-1092; AD-234 700. 
Order from LC mi$2. 70, ph$4. 80 PB 148 698 


Recent experimental results on the deflagration of 
pure and catalyzed pellets of ammonium perchlorate 








are reviewed, and a proposed model to explain the ob- 
served low-pressure deflagration limit on the basis of 
radiative heat loss to the surroundings is discussed. 
Based upon calculations of representative estimates 
for the radiant energy emission from the combustion 
product gases of deflagrating ammonium perchlorate, 
the radiative heat transfers from the product gases 
both to the surroundings and to the solid surface are 
calculated for several values of pressure. 


Lockheed Aircraft Corp. , Sunnyvale, Calif. 
RADIANT ENERGY EMISSION FROM THE EQUI- 
LIBRATED REACTION PRODUCTS OF A PURE 
AMMONIUM PERCHLORATE PELLET, by D. Olfe 
and S. S. Penner. Technical note on Contract 
AF 49(638)412. Sep 59, 53p. 5 refs. LSMD-288169; 
AFOSR-TN-59-1094; AD-235 161. 
Order from LC mi$3. 60, ph$9. 30 PB 148 699 
Representative estimates are made for the radiant 
energy emission from the combustion products formed 
by a burning pure ammonium perchlorate pellet. Be- 
cause emission and absorption of radiation by the 
gases in the reaction zone are negligible, the compi- 
lations may be used to estimate radiant energy loss 
from the combustion products, as well as radiant heat 
transfer to the burning propellant surface. The rec- 
tangular geometry chosen for the calculations is itself 
of no particular importance, and the results may be 
translated readily to other geometric configurations. 
(Author) 


Naval Engineering Experiment Station, Annapolis. 
AN INVESTIGATION OF DIESEL ENGINE OIL 
FILTRATION AND ABRASIVE WEAR WITH HIGH 
DETERGENCY LUBRICANTS BY MEANS OF RADIO- 
ACTIVE TRACER TECHNIQUES, by Harry Halliwell. 
20 Aug 59, 3lp. Research and Development Repts. 
620320A and 820003. 

Order from LC mi$3.00, ph$6.30 PB 153 254 
This report released for sale to the public 14 Dec 60. 


The detergent-type oils greatly reduced the amount of 
piston ring wear in comparison to the nonadditive oil. 
However, when abrasive contaminants were added to 
the lubricating oil system, the detergent additive oils 
permitted much more piston ring wear than the non- 
additive oil. The detergent-type oils did not reduce the 
ability of either full-flow or bypass filters to remove 
wear debris from the oil system. Filters reduced 
wear rates appreciably, both with and without abra- 
sives added to the oil. Full-flow filters were more 
effective than bypass filters in reducing wear when 
abrasives were added and just as effective as the 
bypass type with the higher detergent oils in the 
absence of abrasive. Bypass filters were the more 
effective ones with oils of low or no additive content 
when no abrasives were added. The use of radioactive 
chromium-faced stee] piston rings and a monitoring 
system employing a scintillation detector and pulse 
height analyzers permitted rapid and quantitative 
determination of wear rates under various operating 
conditions. (Author) 
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Naval Research Lab., Washington, D. C. 
FILTERABILITY OF DISTILLATE FUELS. PART ], 
DEVELOPMENT OF METHODS AND EFFECT OF 
FILTER POROSITY, by A. J. Chiantella and J. E. John- 
son. Interim rept. 3 Nov 60, 23p. 9 refs. NRL 
rept. 5565. 

Order from OTS $0.75 PB 161 966 
Fuel filterability is basically involved in the evaluation 
of fuel stability. Two filterability methods were 
studied, one a constant-flow differential-pressure 
method and the other a constant-head gravity-flow 
method. Good correlation in results was obtained, and 
because the constant-head method appeared more 
desirable, it was used for further studies of factors 
affecting filterability. It was found that the porosity of 
the filter medium has a major effect on the volume of 
fuel that can be filtered. Variations in porosity affect 
the reproducibility of plugging volumes. Relative 
porosities were determined and applied to correct 
plugging volumes to a standard porosity so that the 
filtration characteristics of fuels could be determined 
under comparable conditions. Most of the studies 
were made at a fixed temperature since it was found 
that a variation in temperature also affected the 
plugging volume. (Author) 


Reaction Motors Div. , Thiokol Chemical Corp. , 

Denville, N. J. 
STUDY OF A TRACER METHOD FOR SOLID PRO- 
PELLANTS. SPECTROSCOPIC DETECTION OF 
TRACER ELEMENTS IN SOLID PROPELLANT COM- 
BUSTION PRODUCTS, by W. Stark and H. G.Wolfhard. 
Final rept. for 20 June 59-20 Mar 60, Contract 
AF 29(600) 2067. Aug 60, 40p. Rept. RMD 1159-F; 
AFMDC TN-60-10. 
Order from LC mi$3. 00, ph$6. 30 PB 152 257 
The feasibility of a spectrographic method for de- 
tection of tracer elements in the exhaust flames of 
solid propellant rockets was to be investigated. This 
method could then be used to determine the burning 
rate of solid charges by relating the time of appearance 
of previously embedded tracers in the rocket flame 
with the original positions of the tracers within the 
grain. After discussion of the theoretical background 
of this method, experiments and their results are de- 
scribed. Aqueous solutions of tracer salts were sprayed 


into a stoichiometric propane-air flame. Emission 
spectra in the visible region from each tracer element 
were detected by photomultiplier tubes located at the 
focal plane of a spectrograph. The suitability of vari- 
ous tracers was evaluated for detection under a great 
variety of flame conditions. To study the more complex 
conditions of propellant flames, suitable tracers were 
then incorporated into small solid propellant strands of 
two different compositions. Feasibility of the method 
was demonstrated by the high signal-to-background 
ratios which occur for a number of elements present in 
low concentrations. (Author) 


Leather and Textiles 


Nonmetallic Materials Lab. , Wright Air Develop- 
ment Div. , Wright-Patterson AFB, Ohio. 
FLAME BARRIER CHARACTERISTICS OF TEXTILE 
FIBERS, by Edward L. McLeod. Rept. on Air Force 
Textile Materials. July 60, 4lp. WADD Technical rept. 
60-385. 


Order from OTS $1. 25 PB 171 136 
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Methods of sample preparation and testing were devel- 

to determine the relative performance of various 
textile fibers as impedients to applied flame. Tests 
were conducted on randomly oriented compressed fiber 
pads. It was found that residual products of ash-form- 
ing fibers continued to obstruct applied flame while 
temperatures detected on the opposing side increased 
at a varying rate with time. Melting and non-ash form- 
ing fibers receded from applied flame without an in- 
crease in detected temperature until the point of com- 
plete flame penetration. In some instances, nylon 66 
showed some departure from the normal pattern of 
other melt type fibers. It was established that in- 
creased temperature lag time while the most favorable 
density for each fiber occurred at some intermediate 
degree of concentration. (Author) 


Quartermaster Research and Engineering Center, 
Natick, Mass. 
DEVELOPMENT OF SHADE STANDARD AND 
TOLERANCES FOR USAF BLUE 157 NYLON-RAYON 
POPLIN AND POLYVINYL BUTYRAL COATED 
NYLON TWILL, by Frank J. Rizzo, Constantine J. 
Megas and others. Rept. for Jan 53-Oct 58 on 
Air Force Textile Materials, Contracts 
AF 33(616) 53-221 and MIPR (33-616) 56-15. July 60, 
48p. 42 refs. WADD Technical rept. 60-295. 
Order from OTS $1. 25 PB 171 153 


Shade standards and tolerances for Blue 157 have 

been developed for cloth, nylon-rayon poplin and 

cloth, rayon twill polyvinyl butyral coated. The for- 
mulation for the nylon-rayon fabric was prescribed 
and its colorfastness to its wet cleaning is dependent 
on the stability of the durable water repellent treat- 
ment. The coated fabric derives its colorfastness 
from the selected formulation and the effect of the 
pigmentation in the coating. The tolerance spacing 
and general standardization procedure utilized was 
one developed by the Quartermaster Research and 
Engineering Command following procedures which are 
well known in the industry. The program was moni- 
tored by both instrumental and visual methods and the 
tolerance spacing provided in such as to be in har- 
mony with the essential military requirements of 

good appearance and the recognized capabilities of the 
industry. (Author) 


Paints and Finishes 


Coating and Chemical Lab., Aberdeen Proving 

Ground, Md. 
THE APPLICATION OF TEMPERATURE PRO- 
GRAMMED GAS CHROMATOGRAPHY TO THE 
ANALYSIS OF LACQUER SOLVENTS AND THIN- 
NERS, by G. G. Esposito. 7 Oct 60, 12p. 4 refs. 
CCL #97. 
Order from OTS $0.50 PB 171 033 
A rapid, specific method is described for the analysis 
of lacquer solvents and thinners. Temperature pro- 
grammed gas chromatography is used for the separa- 
tion of solvents possessing a wide range of boiling 
points. Good resolution of a fifteen component solvent 
mixture is obtained and the amount of each solvent is 
determined by integration of the areas under their 
respective peaks. (Author) 
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Naval Civil Engineering Lab., Port Hueneme, Calif. 
FIRE-RETARDANT COATINGS, by R. L. Alumbaugh. 
60, 24p. 5 refs. Technical rept. 087. 

r from OTS $0.75 PB 171 182 





Fifteen coating and impregnating systems for protecting 
wood from fire were weathered and tested for effective- 
ness. Only one system had good fire retardancy after 
more than 18 months exposure. Also studied were the 
NBS Radiant Panel, the ASTM Stick and Wick, and the 
ASTM Fire Test Cabinet methods of measuring fire 
retardancy. The NBS showed greatest differentiation 
between control and fire retardant systems. (Author) 


Plastics 


Plastics Technical Evaluation Center, Picatinny 

Arsenal, Dover, N. J. 
OXYGEN-ALCOHOL TEST FOR INSULATING MATE- 
RIALS. A MEMORANDUM ON A SCREENING TEST 
FOR ROCKET-MOTOR BLAST TUBES, by Harold F. 
Mannheimer and Allen M. Shibley. Oct 60, 32p. 
PLASTEC rept. 2. 
Order from OTS $1.00 PB 161 948 
Several laboratory test procedures have been devised 
for screening materials to be used for solid-propellant 
rocket chambers, blast tubes, nozzle backups, exit 
cones, aft domes, and similar applications. In this re- 
port a method is described whereby a liquid propellant, 
consisting of an oxygen-isopropy! alcohol-water mix- 
ture, is burned in a small motor at simulated operating 
conditions. Eight commercial, filled plastic materials 
(phenolic and melamine resins, with asbestos and 
fiber-glass fillers) were tested. The design criteria 
for the insulating sleeve in this particular missile ap- 
plication is to maintain outside casing temperature be- 
low a maximum of 300°F. A definite correlation could 
not be made between test results and actual perform- 
ance because of the effects of such factors as aero- 
dynamic flow, heat-flux densities, variation in propel- 
lant systems, etc. The following test data are in- 
cluded in the report: (1) Percentage of insulation weight 
loss, (2) Maximum temperature rise, (3) Molding con- 
ditions for fabrication of test specimens, (4) Design 
parameters for simulated rocket-motor blast-tube 
tests, (5S) Rocket-motor propulsion data and sample 
data, (6) Calculation of nozzle diameter. (Author) 


Stanford Research Inst., Menlo Park, Calif. 
EFFECT OF RADIATION ON THE MECHANICAL 
PROPERTIES OF PLASTICS, by David L. Chamber - 
lain, Jr. Quarterly progress rept. no. 6. 15 Feb- 
15 May 59, on Contract DA 04-200-ORD-698. 

1 June 59, 23p. 1 ref. SRI Project SU-2296; 

AD-219 800. 

Order from LC mi$2.70, ph$4.80 PB 153 008 
This report released for sale to the public 30 Nov 60. 


Six polyethylene reeds were irradiated to a total dose 
of 125 megarep, and VIRA measurements were con- 
ducted. The concentration of crosslinks per cubic 


G_ 4N_ 
centimeter was calculated as, C= RTs + M” where 
G is the elastic modulus in dynes/sq cm, R is 








Boltzmann's gas constant, g is the network entangle- 
ment factor, N is Avogadro's number, T ‘s the abso- 
lute temperature, # is the density, and M is the : 
molecular weight. Vibration-induced energy hastened 
the potential change of the post-irradiation effect. 


Wood and Paper 


Forest Products Lab., Madison, Wisc. 
BONDING PRESERVATIVE-TREATED VENEERS, by 
R. F. Blomquist, J. O. Blew and others. May 60, 10p. 
BuS-7. 
Order from OTS $0.50 PB 171 167 
Prior research has demonstrated that veneer treated 
with F luor-chrome-arsenate-phenol (Tanalith) can be 
glued, on a laboratory scale, with phenol-resin glue 
to produce plywood meeting the bond qualities required 
by Specification MIL-P- 18066, "Plywood, Ship and 
Boat Construction." As an aid to ultimate full-scale 
commercial production, detailed procedures are 
described for pilot or semicommercial-scale trials. 
Procedures described cover the range of operations 
from the heating of the bolts to final conditioning of 
the plywood. 


Forest Products Lab., Madison, Wisc. 
DEFLECTION CHARACTERISTICS OF A 20-FOOT- 
DIAMETER LAMINATED WOOD RING SUBJECTED 
TO COMPRESSIVE LOADING ALONG A DIAMETER, 
by Fred Werren and Robert L. Ethington. Sep 59, 
30p. 4 refs. BuS-4. 
Order from OTS $0.75 PB 171 165 
Tests were made to determine if the existing theory 
for curved members applied to a large glued-lami- 
nated wood ring loaded along a diameter. A trial 
southern pine ring and a white oak ring were fabri- 
cated. The rings were tested by compressive loading 
along a diameter, and the vertical deflection, the 
horizontal deflection, and the strain in the outer fiber 
at various locations were measured. The compressive 
loads imposed bending stresses to approximately the 
proportional limit. The rings were cut into quadrants 
and tested as curved beams. The modulus of elasticity 
and modulus of rupture were determined, and outer 
fiber strain data were obtained. Horizontal and 
vertical ring deflections were computed from theory 
and compared with those from test. Strains recorded 
at the various strain gage locations were compared 
for the rings and beams at equivalent values of bend- 
ing moment. It was concluded that the theory was 
applicable to a laminated wooden ring of the type 
tested. 


Forest Products Lab., Madison, Wisc. 

MOLDED COMPOSITE FOR BOAT HULLS, by 

B. G. Heebink, G. H. Stevens, and E. W. Kuenzi. 
June 60, 43p. 8 refs. BuS-8. 
Order from OTS $1.25 PB 171 168 
A sandwich composed of impregnated veneer facings on 
a cellular cellulose acetate core was proposed by the 
Forest Products Laboratory in 1955 as having promise 
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for molding small boats for the Navy. Subsequent tests 
have shown that this construction can be molded to 
compound curvatures, which small boats require, on 
thin female molds using fluid pressure in an autoclave. 
The strength, stiffness, and impact resistance of four 
constructions of this type before and after soaking in 
sea water are presented. Close agreement between 
calculated and actual strength values indicates that 
performance can be predicted from design values. 
Buoyancy tests show the four constructions to have 
buoyancies of about 30 pounds per cubic foot after 1 
year under sea water. Furthermore, this exposure 
produced no delamination or decay. 


Forest Products Lab., Madison, Wis. 
PRESERVATION OF THE EXTERIOR SURFACES OF 
WOODEN SHIPPING CONTAINERS TO RETAIN IDEN- 
TIFICATION SYMBOLS IN LONG-TERM OUTDOOR 
STORAGE: FINAL REPT. OF 4 YEARS OF EXPOS- 
URE, by V. P. Miniutti and E. A. Mraz. 29 Jan 60, 25p. 
6 refs. Rept. no. 59-2; AD-236 519. 
Order from LC mi$2.70, ph$4. 80 PB 148 727 
Wood shipping containers were stenciled, bound with 
steel bindings of round wire and flat strap, and placed 
in outdoor exposure at Madison, Wis., Panama Ganal 
Zone, Fort Churchill, Canada, and Yuma, Ariz. Four 
marking materials were used with seven combinations 
of two undercoat and four topcoat treatments to stencil 
the north, south, and top sides of boxes made of red 
oak, Douglas-fir, and southern yellow pine. After 4 
years of exposure of the boxes pretreated with a water- 
repellent preservative, the best legibility was found on 
the north sides for 9 of the 12 combinations of species 
and site, and on the south sides for the other 3 combi- 
nations. For the pretreated boxes, all stencils made 
with 4 of 12 combinations of marking material and 
undercoat-topcoat treatment were legible after 4 years 
of exposure on the north sides of the boxes of all 
species from all test sites. After 4 years of weathering 
of the untreated southern yellow pine boxes, all sten- 
cils made with 8 of 12 combinations of marking mate- 
rial and undercoat-topcoat treatment were legible on 
the north side at all test sites, and those made with 6 
combinations were legible on the south side at all test 
sites. One material preserved the legibility of the 
stencils on the southern yellow pine boxes in Panama, 
but not at the other three test sites. It provided pro- 
tection against stain and decay fungi that is needed at 
Panama. (Author) 


Forest Products Lab., Madison, Wisc. 
STATIC AND IMPACT BENDING TESTS OF GLUED 
LAMINATED WOOD, by William L. James. Feb 60, 
56p. 5 refs. BuS-6. 
Order from OTS $1.50 PB 171 166 
Laminated specimens, 2 by 6 by 72 inches, were 
tested as beams in edgewise bending with center load- 
ing on a 66-inch span. Load-deflection curves were 
obtained for all specimens. Specimens were made 
from laminations of flat-grain white oak, flat-grain 
Douglas-fir, and vertical-grain Douglas-fir. Five 
specimens of each type of material were tested in 
static bending, and 10 specimens of each type, side- 
matched to static specimens, were tested in impact 
bending. The data show considerable variation. A 
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cant difference between the static and impact re- 
sults is that the proportional limit stress is higher in 
impact bending than in static bending. 


Timber Engineering Co., Washington, D. 
BENDING RADII OF DENSE, FLAT-SAWN Souer. AS 
FIR AS AFFECTED BY SLOPE OF GRAIN AND 
KNOTS, by W. J. Finnorn and R. A. Holcombe. Rept. 
on Contract NObs 77018. 1 Sep 59, 26p. 2 refs. 
Order from OTS $0.75 PB 171 169 


The magnitude of radius of curvature at the point of 
proportional limit and failure in bending dense, flat- 
sawn Douglas fir is significantly affected by the thick- 
ness of the bent member involved. The thicker the 
specimen involved, the greater the radius of curva- 
ture, both at proportional limit and failure in bending. 
Slope of grain does not have a significant effect on 
radius of curvature at proportional limit or failure in 
dense, flat-sawn Douglas fir. Knots 5/8" in size and 
above affect the radius of curvature of flat-sawn 

dense Douglas fir specimens at proportional limit and 
at failure in bending to a greater extent than knots in 
the 1/8" to 1/2" size class. In this study, no appreci- 
able difference in effect was observed between the 
5/8" to 1" and 1-1/8" to 1-1/2" knot size classes. 


Timber Engineering Co., Washington, D. C. 
BENDING RADII OF TANALITH-TREATED SOUTH- 
ERN YELLOW PINE AS AFFECTED BY KNOT SIZE, 
by W. J. Finnorn and R. A. Holcombe. Rept. on Con- 
tract NObs 77018. 1 Sep 59, 15p. 1 ref. 
Order from OTS $0. 50 PB 171 170 
There is no significant relationship between the knot 
size and radius of curvature at proportional limit in 
flat-sawn, Tanalith-treated, dense southern yellow 
pine. In Tanalith-treated, dense, flat-sawn southern 
pine, knots 1-1/8" in size and above affect the radius 
of curvature at rupture to a greater extent than knots 
in the 5/8" to 1" size class. In this study, no appre- 
ciable difference in effect was observed between the 
1/8" to 1/2" and the 5/8" to 1" knot size classes. 


Timber Engineering Co., Washington, D. C. 
BENDING RADII OF THREE THICKNESSES OF 
TANALITH-TREATED BLACK GUM AND DENSE 
AND NON-DENSE TANALITH-TREATED HICKORY, 
by William J. Finnorn and Robert A. Holcombe. Rept. 
on Contract NObs-77018. 1 Sep 59, 15p. 1 ref. 

Order from OTS $0. 50 PB 171 171 


The bending radii of Tanalith-treated black gum at pro- 
portional limit and at rupture is intermediate between 
dense and non-dense Tanalith-treated hickory. Tana- 
lith-treated dense hickory can be bent to sharper radii 
than Tanalith-treated non-dense hickory before reach- 
ing porportional limit. Tanalith-treated non-dense 
hickory can be bent to sharper radii than Tanalith- 
treated dense hickory before failing. 
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Timber Engineering Co., Washington, D. C. 
EFFECT OF BOARD WIDTH ON BENDING RADII OF 
WHITE OAK AND DOUGLAS FIR, by William J. 
Finnorn. Rept. on Contract NObs 77018. 1 Sep 59, 12p. 
i ref. 

Order from OTS $0.50 PB 171 173 
The proportional limit and breaking radii of Douglas 
fir boards are not affected by width. Width has a sig- 
nificant effect on the radius of curvature at which white 
oak boards fail when subjected to bending. While test 
results indicated no statistically significant effect of 
board width on proportional limit radius in white oak, 
it should not be definitely concluded that no such re- 
lationship exists. 


Timber Engineering Co., Washington, D. C. 
EFFECT OF BOARD THICKNESS ON BEN DING 
RADII OR EKKI, by W. J. Finnorn. Rept. on Contract 
NObs 77018. 14 Aug 59, 8p. 1 ref. 
Order from OTS $0.50 PB 171 172 
Radii of curvature at proportional limit and at rupture 
are approximately linear functions of board thickness. 
Their values can be determined by the following 
formulas: 

R, () =140t - 3 
and 
Rr =40t-1.5 
where: 
Rp Q=Radius of curvature at proportional 
limit 
Ry =Radius of curvature at rupture 
=Board thickness 


- 


Timber Engineering Co. , Washington, D. C. 
THE EFFECT OF INDIVIDUAL LAMINATION THICK- 
NESS ON THE STRENGTH OF CURVED AND 
STRAIGHT WHITE OAK BEAMS CONTAINING CROSS 
GRAIN, by W. J. Finnorn and R. A. Holcombe. Rept. 
on Contract NObs 77018. 1 Sep 59, 47p. 
Order from OTS $1. 25 PB 171 174 
The strength of straight white oak beams made up of 
laminates containing face or edge grain slope from 1:11 
to 1:14 is not significantly affected by direction of ae 
application with respect to the glue lines. Curved 1/ 
and straight white oak beams made up of laminations 
containing face or edge grain slope from 1:11 to 1:14 
do not differ significantly in strength properties. 
Curved and straight beams, loaded perpendicular to 
the glue line, containing laminations with maximum 
slope on their wide faces are weaker in modulus of rup- 
ture and work to maximum load than are beams 
containing slope on the edges of their laminations. 
Lamination thickness has an effect on fiber stress at 
proportional limit and work to proportional limit in 
curved beams and in straight beams loaded perpendic- 
ular to the glue lines. In the range of lamination thick- 
nesses studied (1/4" to 3/4"), these properties were 
optimum at the 1/2" thickness. In curved beams, there 
is also an indication that lamination thickness has an 
effect on work to maximum load, with the optimum 
thickness appearing to be 5/8". 








Timber Engineering Co. , Washington, D. C. 
EFFECT OF LAMINATION THICKNESS ON SHRINK- 
AGE AND SWELLING OF WHITE OAK LAMINATES, 
by William J. Finnorn. Rept. on Contract NObs 77018. 
1 Sep 59, 23p. 

Order from OTS $0. 75 PB 171 175 
Based on the work conducted, the number of glue lines 
in a laminated white oak beam have no effect on dimen- 
sional change which occurs as a result of change in 
moisture content. In laminated oak blocks, the dimen- 
sional change perpendicular to the glue lines is signif- 
icantly greater than the change parallel to the glue 
lines for a given grain direction (radial or tangential). 

‘In specimens made up of flat-sawn laminates, the ra- 
dial shrinkage, which is perpendicular to the glue line, 
is greater than the radial shrinkage, parallel to the 
glue line, in a block composed of quarter- sawn 
laminates. 


Timber Engineering Co., Washington, D. C. 
STRENGTH OF CURVED AND STRAIGHT DENSE 
DOUGLAS FIR LAMINATES AS AFFECTED BY 
INDIVIDUAL LAMINATION THICKNESS, by 
W. J. Finnorn and R. A. Holcombe. Rept. on Contract 
NObs 77018. 1 Sep 59, 47p. 1 ref. 
Order from OTS $1.25 PB 171 176 
The direction of loading with respect to the glue lines, 
perpendicular or parallel, has no effect on the 
strength of straight, laminated Douglas fir beams. 
The modulus of rupture and work to maximum load in 
straight laminated Douglas fir beams loaded tangent to 
the annual rings are significantly higher than in beams 
loaded in a direction approximately normal to the 
annual rings of the laminations. Straight laminated 
beams composed of flat grain laminations have higher 
moduli of elasticity than those beams made up of 
vertical grain laminations. In curved and straight 
members, work to maximum load is greatest in the 
1/2" lamination thickness. Modulus of rupture and 
work to maximum load are significantly lower in 
curved beams than in straight beams. 


MATHEMATICS 


Aeronautical Research Labs., Air Force Research 

Div., Wright-Patterson AFB, Ohio. 
EXPECTED VALUES OF NORMAL ORDER STATIS- 
TICS, by H. Leon Harter. Rept. on Transformations 
in the Analysis of Variance. July 60, 48p. 18 refs. 
ARL technical rept. 60-292. 
Order from OTS $1. 25 PB 171 161 
A brief history is given of the development of the theory 
of order statistics and of past efforts to tabulate their 
expected values for samples from a normal population. 
A fuller account is given of the method of computation 
of a five-decimal-place table of the expected values of 
all order statistics for samples of size n from a nor - 
mal population. Included is such a table for n=2(1) 100 
and for values of n, none of whose prime factors ex- 
ceeds seven, up through n=400. Also included is a 
discussion of an approximation proposed by Blom, and 
a table of values of the constant @ required for this 
approximation for selected values of n, together with 
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interpolation formulas for estimating @ for other 
values of n. A discussion is given of actual and po- 
tential uses of the tables. (Author) 


Air Force Cambridge Research [Labs. ] Bedford, 

Mass. 
A METHOD OF SCHEMATIC NUMERICAL FOURIER 
SYNTHESIS OF PERIODIC POLYGONAL FUNCTIONS, 
by Kurt H. Haase. Dec 59, 63p. 6 refs. AFCRC-TR- 
59-371; AD-234 553. 
Order from LC mi$3. 90, ph$10. 80 PB 148 707 
The study on a method for numerical evaluation of the 
coefficients of Fourier series is continuing. The syn- 
thesis of periodic polygonal functions equally spaced 
in the direction of the variable is discussed. An equa- 
tion is derived expressing the 2n samples in the period 
of a polygonal function. An analysis theorem and a 
synthesis theorem are stated. Starting with the known 
periodic coefficients, a numerical Fourier synthesis 
is shown to be constructed with the use of schemes de- 
veloped previously. The analysis and synthesis of 
periodic function are exemplified. 


Applied Mathematics and Statistics Labs., 

Stanford U., Calif. 
AN ASYMPTOTIC EXPANSION FOR THE DISTRIBU- 
TION FUNCTION OF THE CLASSIFICATION STATIS- 
TIC W, by Albert Bowker and Rosedith Sitgreaves . 
Technical rept. no. 53 on Contract N6onr- 25140. 
15 Nov 59, 40p. 7 refs. AD-230 009. 


Order from LC mi$3.00, ph$6.30 PB 152 162 


Applied Mathematics and Statistics Labs. , 
Stanford U. , Calif. 


BOUNDS FOR ANALYTIC FUNCTIONS OF TWO COM: 


PLEX VARIABLES, by Zygmunt Charzynski. Rept. on 
National Science Foundation Grants 3361 and 10375. 
29 Feb 60, 14p. 9 refs. 


Order from LC mi§2. 40, ph$3. 30 PB 148 978 


Applied Mathematics and Statistics Labs. , Stanford 

U., Calif. 
THE LINEAR EQUATIONS PROBLEM, by Wallace 
Givens. Technical rept. no. 3 on Contract Nonr- 
225(37). 1 Dec 59, 28p. 9 refs. 
Order from LC mi$2. 70, ph$4. 80 PB 152 160 
The simplest case of a linear equations problem is 
that of finding m unknowns by solving m linear alge- 
braic non-homogeneous equations with given coeffi- 
cients and constant terms. If this solution is carried 
out m times with the columns of the identity matrix as 
successive choices for the constant vector, the re- 
sulting sets of solutions form the columns of the in- 
verse of the matrix of coefficients. In both of these 
special cases the usual Computing techniques proceed 
on the assumption that there is a unique set of num- 
bers satisfying the given equations. If, however, the 
coefficient matrix is singular, well-known theorems 
give the conditions under which the equations have no 
solution and those under which they have an infinite 
number of solutions, depending on one or more pa- 
rameters. Another situation which is disposed of very 
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_ Order from LC mi$2.40, ph$3.30 


simply in a purely theoretical treatment but which is 
non-trivial in practice is that in which there are more 
tions than unknowns, yet a solution is known, or 
at least believed, to exist. The purpose of the present 
paper is to describe a method of solving in a routine 
way a class of linear algebraic problems which in- 
clude the various special cases already mentioned. 


Applied Mathematics and Statistics Labs., Stanford 

U., Calif. 
MULTIVARIATE CHEBYSHEV TYPE INEQUALITIES, 
by Albert W. Marshall and Ingram Olkin. Technical 
rept. no. 52 on Contract N6onr-25140. 3 Dec 59, 39p. 
9refs. AD-230 010. 
Order from LC mi$3.00, ph$6.30 PB 152 161 
Various inequalities are considered involving (1) the 
minimum component or (2) the product of components 
of a random vector. Derivations and proofs of sharp- 
ness for these 2 classes of inequalities show re- 
markable similarities. Some of each type occur as 
special cases of a general theorem. (Author) 


California U., Berkeley. 

PROPERTIES OF SOLUTIONS OF PARABOLIC 
EQUATIONS AND INEQUALITIES, by M. H. Protter. 
Technical rept. no. 8 on Contract AF 49(638)398. 
Mar 60, 25p. 5 refs. AFOSR TN-60-282; AD-234 945. 
Order from LC mi$2.70, ph$4. 80 PB 148 670 


The asymptotic behavior of solutions of parabolic in- 
equalities and the uniqueness of the Cauchy problem 
for such inequalities when the data are prescribed on 
a portion of a time-like surface are considered. 


Carnegie Inst. of Tech., Pittsburgh, Pa. 
INTEGRAL REPRESENTATIONS OF AXIALLY SYM- 
METRIC POTENTIAL FUNCTIONS, by R. C. MacCamy 
Technical rept. no. 33 on Contract AF 4%638)227. 
Sep 60, 25p. 7refs. AFOSR TN-60-1092. 


Order from LC mi$2.70, ph$4.80 PB 152 490 


Carnegie Inst. of Tech. , Pittsburgh, Pa. 
NOTE ON POLYHARMONIC FUNCTIONS, by 

R. J. Duffin and Z. Nehari. Technical rept. no. 32 on 
Contract AF 49(638)227. Mar 60, 1Op. 3 refs. AFOSR 
TN-60-328; AD-235 374. 
Order from LC mi§$1. 80, ph$1. 80 PB 149 661 
The following theorem is proved: If u(P) is a non- 
negative polyharmonic function of order n in the 
m-dimensional sphere OP = r < R, 


then u(P) < AR™~2 (Ret) (author) 
(R-rym-l 


Connecticut U. [Storrs]. 
ON THE INTERPOLATION OF LP FUNCTIONS BY 
JACKSON POLYNOMIALS, by Richard P. Gosselin. 
Rept. on Contract AF 49(638)608. Sep 60, llp. 4 refs. 
AFOSR-TN-60-1066; AD-244 666. 
PB 152 444 
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The precise order of the upper limit of the sequence of 
Jackson polynomials interpolating an LP function at the 
usual points of interpolation translated by an arbitrary 
real is determined. The result is generalized to 
certain sequences of operators, and the generalized 
result is applied to other sequences of functions. 


Electronics Research Lab., Northeastern U., 

Boston, Mass. 
A LOSS-MINIMIZING EXTENSION OF THE LAN- 
CHESTER THEORY OF COMBAT, by Ralph E. 
Bach, Jr., Ladislav Dolansky, and Harold L. Stubbs. 
Scientific rept. no. 3 on Contract AF 19(604)4573. 
31 Jan 60, 28p. 8 refs. AFCRC TN-60-168; 
AD-235 019. 
Order from LC mi$2.70, ph$4.80 PB 148 715 
Problems involving a conflict between 2 opposing forces 
call for predictions of outcome and comparison of the 
total effectiveness of the 2 sides in quantitative terms. 
One of the first attempts to obtain such quantitative re- 
sults was made by F. W. Lanchester. His relationships 
in their generalized form which includes operational 
losses, were used to derive expressions for the total 
losses of the victor. A simple experimental circuit was 
used to demonstrate that it would be feasible to obtain 
some of the desired answers by analog means. (Author) 


Harvard U. [Cambridge, Mass. } 
DEGREE OF APPROXIMATION BY BOUNDED HAR- 
MONIC FUNCTIONS, by J. L. Walsh. Rept. on Con- 
tract AF 49(638)574. June 60, 12p. 4 refs. AFOSR 
TN-60-594. AD-244 393. 
Order from LC mi§2. 40, ph$3. 30 PB 152 373 
There have recently been published several notes on 
degree of approximation on a Jordan curve or arc by 
polynomials in the complex variable, and also a paper 
on approximation by bounded harmonic functions, all 
with emphasis on properties invariant under conformal 
transformation. The last-named paper admits of ex- 
tensions (i) to more general degrees of approximation 
and (ii) to approximation on a Jordan arc; the object of 
the present note is briefly to set forth these extensions 
(Author) 


Harvard U. [Cambridge, Mass.] 
NOTE ON POLYNOMIAL APPROXIMATION ON A 
JORDAN ARC, by J. L. Walsh. Rept. on Contract 
AF 49(638)574. May 60, 9p. 4 refs. AFOSR TN- 
60-542; AD-244 392. 
Order from LC mi$1.80, ph$1.80 PB 152 372 
Two recent notes have discussed the invariance of de- 
gree of polynomial and trigonometric approximation 
under change of independent variable. However, those 
notes did not emphasize approximation in the complex 
plane on a Jordan arc rather than on a Jordan curve; the 
object of the present note is to indicate rapidly addi- 
tional results, concerning Jordan arcs. (Author) 








Harvard U. [Cambridge, Mass. ] 
SOME REMARKS ON TEICHMULLER'S SPACE OF 
RIEMANN SURFACES, by L. V. Ahlfors. Rept. on 
Contract AF 49(638)574. June 60, 38p. 7 refs. AFOSR 
TN-60-721; AD-244 394. 
Order from LC mi$3.00, ph$6. 30 PB 152 374 
The paper deals primarily with the connection between 
variations of the conformal metric and quadratic dif- 
ferentials. Attention is drawn to certain simple aspects 
of this connection which seem to have escaped notice. 
For instance, we remark that the antilinear part of the 
variation of the mapping function is three times iterated 
integral of a quadratic differential. There is thus an 
interesting relationship with the theory of generalized 
Abelian integrals, as developed by Eichler. The com- 
plex structure of Teichmiiller space is derived from the 
corresponding structure of L*® by way of the general- 
ized Riemann mapping theorem. This approach, which 
is essentially due to Bers, is also appropriate for the 
study of the fibre space whose fibres are the closed 
Riemann surfaces. (Author) 


Hebrew U. (israel). 
THE ANGULAR DISTRIBUTION OF EIGENVALUES 
OF NON SELF-ADJOINT ELLIPTIC BOUNDARY 
VALUE PROBLEMS OF HIGHER ORDER, by Shmuel 
Agmon. Technical (scientific) note no. 8 on Contract 
AF 61(052)187. June 60, 19p. 6 refs. AFOSR-TN- 
60-1179. 
Order from LC mi$2.40, ph$3.30 PB 152 442 
The paper gives various results on the distribution in 
the complex plane of non self-adjoint elliptic boundary 
value problems. (Author) 


Hebrew U. (Israel). 

LOCAL DIFFERENTIAL ALGEBRA: THE ANALYTIC 
CASE, by S. Halfin and A. Robinson. Technical (scien- 
tific) note no. 9 on Contract AF 61(052)187. June 60, 
10p. 3 refs. AFOSR-TN-60-1180. 
Order from LC mi$1.80, ph$1.80 PB 152 441 
A test is obtained for the existence of an analytic solu- 
tion for a system of algebraic differential equations 
with initial condition of a general character. (Author) 


Hebrew U. (Israel). 
THE PRODUCT OF SUMMABILITY METHODS; NEW 
CLASSES OF TRANSFORMATIONS AND THEIR 
PROPERTIES. PART 3, by Amnon Jakimowski. Tech- 
nical (scientific) note no. 10 on Contract AF 61(052)187. 
Aug 60, 35p. 1 ref. AFOSR-TN-60-1181. 
Order from LC mi$3.00, ph$6. 30 PB 152 439 
A new class of linear transformations is defined and 
investigated. Necessary and sufficient conditions for 
the regularity of another class of linear transforma- 
tions are given and tauberian theorems for still 
another class of linear transformations are proved. 
(Author) 


Hebrew U. (Israel). 
SOME RESULTS ON CONVEX BODIES AND BANACH 
SPACES, by Aryeh Dvoretzky. Technical (scientific) 
note no. 11 on Contract AF 61(052)187. Aug 60, 65p. 
1l refs. AFOSR-TN-60-1182. 


Order from LC mi$3.90, ph$10. 80 PB 152 440 
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The paper deals with a theorem on almost spherical 
sections of convex bodies in Banach spaces, and its 
applications. (Author) 


Institute for Advanced Study, Princeton, N. J. 
PROPERTIES OF SOLUTIONS OF DIFFERENTIAL IN- 
EQUALITIES, by M. Lees. Rept. on Contract 
AF 49638)253. Aug 60, 14p. 2 refs. AFOSR [TN]- 
60-1130; AD-244 398. 

Order from LC mi$2.40, ph$3.30 PB 152 491 
This paper investigates the maximum permissible rate 
of decay of solutions to certain abstract differential in- 
equalities in a Hilbert space. These results are then 
applied to parabolic differential inequalities , subject to 
general homogeneous boundary conditions. (Author) 





Institute of Mathematical Sciences, New York U., 
mM. Ee 
THE FUNCTIONAL SYNTHESIS OF LINEAR PLOTS, » 
by R. F. Dressler and J. P. Vinti (National Bureau of 
Standards). Rept. on Contract AF 49(638)161. Dec 59, 
ilp. IMM-NYU 264; AFOSR TN-60-40; AD-234 919. 
Order from LC mi$2.40, ph$3. 30 PB 148 691 


In practical engineering or experimental work, a func- 
tion F of many variables, F(x's, y’s, z’s), is repre- 
sented only by the families of curves obtained by plot- 
ting F against each of the x's on Cartesian graph paper, 
against each of the y’s on semi-log paper, and against 
each of the z's on double-log paper. These curves are 
often all approximately straight lines over some limited 
range of interest. On the assumption that they are all 
true straight lines, the study shows how to synthesize 
all the graphical representations for any number of 
parameters into the most general formula expressing F 
as the product of a general multilinear function of the 
x's and the exponential of a constant-free multilinear 
function of the y's and of the log z's, with the coeffi- 
cients in both multilinear functions being independent 
of the x's, y's, and z's. (Author) 


Institute of Statistics, U. of North Carolina, 

Chapel Hill. 
THE ASYMPTOTIC POWER OF THE KOLMOGOROV 
TESTS OF GOODNESS OF FIT, by Dana Quade. Rept. 
on Contract AF 49(638)261. Dec 59, 99p. 19 refs. 
Mimeograph series no. 243; AFOSR TN-60-55; 
AD-235 096. 
Order from LC mi$5.40, ph$15. 30 PB 148692 | 
The asymptotic power of the one-sided and two-sided 
Kolmogorov tests of goodness of fit of a hypothesis 
distribution H(x) — sequences of alternatives 
Gy(x) for which S¥P /n|H(x)-Gp(x) | tends to a limit is 
investigated by application of Doob's “heuristic proce- 
dure"; bounds on the power are found, and some 
numerical examples provided. 


— of Statistics, U. of North Carolina [Chapel 
Hill]. 

LOWER BOUNDS FOR THE EXPECTED SAMPLE 
SIZE AND THE AVERAGE RISK OF A SEQUENTIAL 
PROCEDURE, by Wassily Hoeffding. Rept. on Contract 
AF 49(638)261. June 59, 3lp. 15 refs. Mimeograph 
series no. 227; AFOSR TN-59-800; AD-235 093. 
Order from LC mi$3.00, ph$6. 30 PB 148 683 
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Lower bounds are considered for the expected sample 
size Eg(N) of an arbitrary sequential test whose error 
probabilities at two parameter points, 6) and 62, do 
not exceed given numbers a] and a2, where E,({N) is 
evaluated at a third parameter point 69. The bounds 
are shown to be attainable or nearly attainable in cer - 
tain cases where Oo lies between 6) and 62. Lower 
pounds for the average risk of a general sequential 
procedure are obtained. (Author) 


Institute of Statistics, U. of North Carolina, 
Chapel Hill. 
ON THE APPLICATION OF THE GEOMETRY OF 
QUADRICS TO THE CONSTRUCTION OF PARTIALLY 
BALANCED INCOMPLETE BLOCK DESIGNS AND ER- 
ROR CORRECTING BINARY CODES, by D. K. Ray- 
Chaudhuri. Rept. on Contract AF 49(638)213. June 59, 
134p. 27 refs. Mimeograph series no. 230; AFOSR- 
TN-59-796; AD-235 092. 
Order from LC mi$6. 90, ph$21. 30 PB 148 696 
Contents: 
Some preliminary results on the geometry of quadrics 
in finite projective space 
Some classes of partially balanced incomplete block 
(PBIB) designs with 2 associate classes obtained from 
the configuration of linear spaces contained in a 
quadric 
Some classes of PBIB designs with 3 associate classes 
A class of 2 error correcting codes with rate of trans- 
mission arbitrarily close to unity and fractional 
replications preserving main effects and 2 factor 
interactions 


Institute of Statistics, U. of North Carolina, Chapel 
Hill. 
ORTHOGONAL LATIN SQUARES AND EULER'S 
CONJECTURE, by R. C. Bose, S. S. Shrikhande, and 
E. T. Parker. Rept. on Contract AF 49(638)213. Jan 60 
35p. 36 refs. Mimeograph series no. 245; AFOSR TN- 
59-1241; AD-235 095. 
Order from LC mi$3.00, ph$6. 30 PB 148 687 
This is an expository paper describing the recent work 
by the authors. Some of the proofs have been simplifiec 
and enough back ground material has been included to 
make it possible for graduate level students of mathe- 
matics, or persons with equivalent training, to follow 
the work. 


Institute of Statistics, U. of North Carolina 

[Chapel Hill]. 
TWO-STAGE EXPERIMENTS FOR ESTIMATING A 
COMMON MEAN, by Donald L. Richter. Rept. on 
Contract AF 49(638)261. June 59, 20p. 3 refs. Mimeo- 
graph series no. 231; AFOSR TN-59-973. 
Order from LC mi§2. 40, ph$3. 30 PB 148 684 
This investigation treats the problem of estimating the 
common mean } of two populations using a fixed num- 
ber n of observations. If the population variances were 
known, the most efficient procedure would be to take 
all n observations from that population with the smaller 
variance. When prior information about the variances 
is lacking or is too vague to be quantified, it is natural 
to consider the procedure which consists of taking a 
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preliminary sample of size m from each population, 
computing estimates of the variances, and then taking 
the remaining n-2m observations from that population 
with the apparently smaller variance. Since, if m is 
chosen too large or too small, the advantage of the 
two-stage sampling scheme over the procedure of tak- 
ing n/2 observations from each population will be lost, 
the important question is to determine for some good 
estimator an optimum choice of m as a function of n, 
not dependent on the unknown variances. 


Johns Hopkins U., Baltimore, Md. 
ON BOUNDARY VALUE PROBLEMS FOR SYSTEMS 
OF ORDINARY, NON-LINEAR SECOND ORDER .DIF - 
FERENTIAL EQUATIONS [AND] ON THE DIFFER- 
ENTIATION OF A MULTIPLE INTEGRAL DEPEND- 
ING ON A PARAMETER, by Philip Hartman. Tech- 
nical note no. 15 on Contract AF 18(603)41. Jan 60, 
34p. 16 refs. AFOSR TN-60-111; AD-234 918. 
Order from LC mi$3.00, ph$6. 30 PB 148 693 


On boundary value problems for systems of ordinary, 
non-linear, second order differential equations: Non- 
singular and singular boundary value problems are 
considered for a system of equations of the type 
x'' =f(t,x,x'), in which x and f are vectors. The prin- 
cipal results depend on a priori bounds for the first 
derivatives of bounded solutions x = x(t). These a priori 
bounds are generalizations of Nagumo's results for the 
scalar case. Nagumo s condition | f|=4¢ (jx}), where 
P(u) satisfies udu/p(u)= «9, does not ice for 
the existence of a priori bounds in the vector case and 
must be supplemented by other conditions. Qn the dif- 
ferentiation of a multiple integral depending on a 
rameter: Sufficient conditions and a simple proof, 
involving a minimum of topological considerations, are 
given for the differentiability of a multiple integral in 
which both the integrand and domain of integration 
depend on a parameter. 











Liege U. (Belgium). 
RESEARCH IN HYPERBOLIC DIFFERENTIAL EQUA- 
TIONS, by Florent J. Bureau. Annual summary rept. 
no. 2, 1S Mar 59-14 Mar 60, on Contract AF 61(052)86. 
1S Mar 60, 4p. AFOSR-TN-60- 1058. 
Order from LC mi$1.80, ph$1.80 PB 152 438 


See also PB 149 585 


Lincoln Lab., Mass. Inst. of Tech. , Lexington. 
LINEAR RECURSIVE SEQUENCES AS FINITE DIF- 
FERENCE EQUATIONS, by G. Solomon. Rept. on 
Contract AF 19(604)5200. 15 Mar 60, L5p. 5 refs. 
Group rept. no. 47.37; AD-243 047. 


Order from LC mi$2. 40, ph$3. 30 PB 150 793 


Maryland U., College Park. 
ON UNIQUENESS IN CAUCHY PROBLEMS FOR 
ELLIPTIC SYSTEMS OF EQUATIONS, by Avron 
Douglis. Rept. on Contract AF 49(638)590. Mar 60, 
24p. 11 refs. AFOSR TN-60-249; AD-235 377. 
Order from LC mi$2.70, ph$4. 80 PB 148 672 


The question has been raised as to whether the solu- 
tions of systems of linear, first order, partial differ- 








ential equations in two independent variables, in the 
case of non-analytic coefficients, are uniquely deter- 
mined by their Cauchy data. The answer to the ques- 
tion in the affirmative, when the characteristics are 
complex, sufficiently regular, and of multiplicities 
not greater than two. (Author) 


[Pennsylvania U., Philadelphia]. 
UNIVERSAL MINIMAL SETS, by Robert Ellis. Rept. 
on Contract AF 49(638)569. [1959] 5p. AFOSR TN- 
59-1119; AD-234 511. 
Order from LC mi§$1. 80, ph$1. 80 PB 148 685 
Let T be an abstract group. Then a universal minimal 
set for T is a transformation group (X, T) with com- 
pact phase space X such that (X, T) is minimal and 
such that any other transformation group (Y, T) with 
Y compact and (X, T) minimal is a homomorphic 
image of (X, T). In this note it is shown that such a 
universal minimal set exists for every group T and 
is unique. Moreover, the action of T on X is strongly 
effective. (Author) 


Princeton U., N. J. 
OBSTRUCTIONS TO IMPOSING DIFFERENTIABLE 
STRUCTURES, by James Munkres. Rept. on Contract 
AF 49(638)431. July 60, 38p. 13 refs. AFOSR-TN- 
60-921. 


Order from LC mi$3.00, ph$6.30 PB 152 545 


Purdue Research Foundation [Lafayctte, Ind. ] 
ONE-DIMENSIONAL MONOTONE RETRACTS, by 
A. Lauria and C. J. Neugebauer. Technical note 
no. 23 on Analytical Theory of Continuous Transfor- 
mations, Contract AF 18(600)1484. July 60, 47p. 

18 refs. PRF-1203; AFOSR-TN-60-758; AD-244 695. 
Order from LC mi$3.30, ph$7.80 PB 152 543 


This paper deals with the problem of classifying all 
regular curves which are monotone retracts of a Peano 
space P. Unless r(P) < ce, the degree of multicoher- 
ence of P, this class of retracts may be vacuous. If 
r(P) =n, n < ©, the class of all regular curves R 
with r (R) =n which are monotone retracts of P, is 
characterized. 


Rice U., Houston, Tex. 
ON THE LEBESGUE CONVERGENCE THEOREM, by 
Arlen Brown. Rept. on Contract AF 49(638)632. 
16 Sep 60, 13p. AFOSR TN-60-720; AD-244 284. 
Order from LC mi$2.40, ph$3. 30 PB 152 430 


Syracuse U., N. Y. 
CONTINUOUS PARAMETER MARKOV CHAINS, by 
K. L. Chung. Research rept. 18 on Contract 
AF 48(638)265. Sep 58, 15p. 22 refs. AFOSR-TN- 
58-889; AD-204 097. 
Order from LC mi$2.40, ph$3. 30 PB 149 717 
This work summarizes the recent work on continuous 
parameter Markov chains done with direct probabi- 
listic methods and mentions a few open problems. 
(Author) 
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University Coll. , Cork (Eire). 
FOURIER SERIES FOR TWO-POINT BOUNDARY- 
VALUE PROBLEMS, by Patrick M. Quinlan. Technica] 
note no. 8, 1 Dec 58-30 Nov 59, on Contract 
AF 61(514)1163. Nov 59, 143p. 12 refs. AFOSR-TN- 
59-744; AD-233 280. 

Order from LC mi$7.20, ph$22.80 PB 149 073 
The general solution of the differential equation 
F(D*)z = g(x) is obtained in the form of a Fourier Sine 
or Cosine Series. The result is expressed in terms of 
Fourier-Sum Functions, involving 2 parameters K and 
@ which are tabulated for K, O(.1)2; 6/7, O(.1), 1. The 
method is illustrated by numerical application to an 
eight order differential equation. (Author) 


Uppsala U. (Sweden). 
STANDARD ERRORS AT HARMONIC ANALYSIS, by 
Eric Dyring and Bengt Rosen. Technical note no. 3 on 
Contract AF 61(514)1312. 25 Mar 60, 17p. 5 refs. 
AFCRC-TN-60-433. 
Order from LC mi$2. 40, ph$3. 30 PB 152 205 
Standard errors of harmonic analysis have been cal- 
culated by three different methods. These methods 
are discussed and numerical calculations have been 
carried out from the results of harmonic analyses 
made on data from the neutron monitors in Uppsala 
and Murchison Bay. Periods covering from single days 
up to the mean of three years have been used for the 
comparison between the results. Although the stand- 
ard error calculated according to the three methods 
include different types of variations, the results show 
good similarity. One of the methods‘also gives indi- 
cations that only in some cases the addition of a sec- 
ond harmonic will be an improvement of the fit., © 
(Author) 


Washington U., St. Louis, Mo. 
VARIATION DIMINISHING TRANSFORMATIONS AND 
ORTHOGONAL POLYNOMIALS, by Isidor I. Hirsch- 
man, Jr. Rept. on Contract AF 49(638)218. June 60, 
24p. 13 refs. AFOSR-TN-60-640. AD-244 260. 
Order from LC mi$2.70, ph$4. 80 PB 152 396 


Washington U., Seattle. 
RELATIONS AMONG m SETS OF VARIABLES, by 
Paul Horst. Rept. on Contract Nonr-477(08) and 
Public Health Research Grant M-74X(C4). Dec 59, 
33p. 8 refs; AD-233 506. 
Order from LC mi$3.00, ph$6. 30 PB 152 167 
The problem of determining linear functions for 2 
sets of variables so as to maximize the correlation 
between the 2 functions has been solved by Hotelling 
(Biometrika 28:321-377, 1936). A more efficient com- 
putational solution is presented for the case of 2 sets 
of variables. A generalized solution for any number of 
sets is also presented. Applications are discussed, 
and a numerical example is included to demonstrate 
the solution for more than 2 sets. (Author) 
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Washington U., Seattle. Div. of Counseling and 
Testing Services. 
AN IBM TYPE 650 PROGRAM FOR TRANSFORMING 
A CORRELATION MATRIX TO BE ORTHOGONAL 
TO A NORMALIZED VECTOR, by George R. Burket. 
Rept. on Contract Nonr-477(08) and Public Health Re- 
search Grant M-74XC4). Feb 60, 7p. 2 refs. 
Order from LC mi$1.80, ph$1.80 PB 148 608 


Washington U., Seattle. Div. of Counseling and 
Testing Services. 

A MODIFIED IBM TYPE 650 PROGRAM FOR A 
NON-SYMMETRIC CORRELATION MATRIX WITH 
SUMMED QUANTITIES, by August Dvorak, Calvin E. 
Wright, and George R. Burket. Rept. on Contract 
Nonr-477(08) and Public Health Research Grant 
M-74XC4). Feb 60, llp. 4 refs. AD-236 861. 

Order from LC mi$2.40, ph$3.30 PB 147 643 


This program is a further modification of the non- 
symmetric correlation matrix programs reported 
previously by Dvorak & Wright (Technical*Report, 
Nonr-477(08) University of Washington, AD-161 904, 
AD-236 861). The essential new feature is the option 
of punching the sums, sums of squares and sums of 
cross products in a form which can later be added or 
subtracted, as well as reloaded, without additional 

IBM Type 533 panel wiring. By means of control cards, 
the following operations may be performed in any 
sequence: read case cards, punch summed quantities, 
add summed quantities, subtract summed quantities. 
Any sequence of operations must begin with the reading 
of a header card, and will normally end with the 
punching of means, standard deviations, and correla- 
tions. Wiring and operator's instructions are included. 
(Author) 


Wayne State U., Detroit, Mich. 

TABLES USEFUL FOR THE SELECTION OF LIFE 
TEST ACCEPTANCE SAMPLING PLANS, by Benjamin 
Epstein. Technical rept. no. 3 on Contract 
Nonr-2475(00). 1 June 59, 62p. 2 refs. 


Order from LC mi$3. 90, ph$10. 80 PB 148 719 


Computing Devices 


Air Force Cambridge Research Center, Bedford, 
Mass. 

JENNY: AN IMPROVED HOMEOSTAT, by George G. 
Haroules and Paul F. Haire. Apr 60, 3lp. 10 refs. 
AFCRC- TN-60- 379. 

Order from LC mi$3. 00, ph$6. 30 PB 152 202 

An improved and enlarged model of Ashby's homeostat 
isdescribed, in which conventional 60-cycle electro- 
mechanical analog computer techniques are used in- 
stead of the original dc techniques, the number of ele- 
ments available as main variables is increased from 
four to sixteen, and provisions are made for electrical 
command (data) inputs and main variable outputs. Ap- 
plications for an experimental program in adaptive 
machines are mentioned. (Author) 
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Bolt, Beranek and Newman, Inc. , Cambridge, Mass. 
COMPUTATIONAL CHAINS, by Thomas Marill and 
T.G. Evans. Scientific rept. no. 1 on Contract 
AF 19(604)7290. 21 Oct 60, 26p. Rept. no. 778; 
AFCRL-TN-60-1110. 

Order from LC mi$2.70, ph$4.80 PB 152 519 
A formalism is developed within which questions re- 
lating to the efficiency of information-manipulative 
processes may be studied. An example of the applica- 
tion of this theory to the simplification of a computer 
program is given. The direction of future work is indi- 
cated. (Author) 


California U., Los Angeles. 
INVESTIGATIONS IN DIGITAL TECHNOLOGY RE- 
SEARCH, by G. Estrin, C. Leonides and others. 
Annual summary rept. on Contract Nonr-233(52). 
May 59, 186p. 13 refs. Dept. of Engineering rept. 
60-25. 
Order from LC mi$8.40, ph$28.80 PB 152 213 
Physical studies were mainly related to the theory of 
ferromagnetism and the behavior of ferromagnetic 
devices used for switching and storage. The program 
was divided into three partse The measurement of 
properties of magnetic materials as a function of tem- 
perature; the measurement of magnetic properties of 
thin films; the system evaluation and experimental in- 
vestigation of a modified form of the BTL Twistor. 
These particular problems were chosen because of 
both specific questions of immediate interest and their 
long term value in establishing familiarity with the 
behavior of ferromagnetic elements and their meas- 
urement. All three programs are still in process. 
During the latter part of the year a literature study 
related to parametric oscillation was also initiated. 
(Author) 


Electrical Engineering Research Lab., U. of 
Illinois, Urbana. 

THE REALIZATION OF BIOLOGICAL COMPUTERS, 

by H. Von Foerster. Quarterly progress rept. no. 5, 

15 Jan-15 Apr 59 on Contract Nonr-1834(21). 

15 Apr 59, 28p. AD-220 006. 

Order from LC mi$2.70, ph$4.80 PB 148 290 

Contents: 

Topology of neural nets: Reliability 

General elementary component: General neuron 

The Bulbar Plexus 

Comments on the logical and mechanical character of 
elements in a self organizing system: Abstract 
model; Detailed specifications; Self recognition; 
Inhibitory control; The set of elements; Signal net- 
work; Connection matrix; Energetic structure 

An allegory for excitable tissue 


Institute for System Research, U. of Chicago, Ill. 
TEST OF A MODEL DYNAMIC SYSTEM SYNTHE- 
SIZER, by R. C. Mikulich, ed. Rept. on Contract 
AF 3X(616)2797. Feb 58, 175p. 7 refs. WADC Tech- 
nical rept. 57-623. 
Order from OTS $3.00 PB 171 144 
A mathematical (as opposed to engineering) test pro- 
gram, conducted in conjunction with a program to de- 











sign and develop performance tests for continuous com- 
puters and involving unique tests, was effected to test 
an experimental eighteen-amplifier analog computer 
developed by the Radio Corporation of America. This 
report is an account of that test program and includes 

a comprehensive analysis of the components, a full 
account of the system tests, a discussion of individual 
system and results, and a presentation of operational 
aspects. The theoretical basis for this program can be 
found in PB 171 080. (Author) 


Lincoln Lab., Mass. Inst. of Tech. , Lexington. 
COMPRESSION AND CODING, by Edwin Weiss. Rept. 
on Contract AF 19(604)7400. 11 Oct 60, 3p. 55 G-0028. 
Order from LC mi$1. 80, ph$1. 80 PB 152 638 


The conclusion is that the search for data compression 
schemes is the same as a search for error-correcting 
codes. 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
ERRORS IN DATA TRANSMISSION SYSTEMS, by 
R. G. Enticknap. Rept. on Contract AF 19(604)7400. 
29 Sep 60, 17p. 4 refs. Rept. no. 25G-0020. 
Order from LC mi$2.40, ph$3.30 PB 152 465 


The program of measurements can be conveniently di- 


vided into two main areas: one, the recording and analy 


sis of errors in channels used for digital data trans- 
mission, and two, the recording and analysis of dis- 
turbances in circuits of the type used for data trans- 
mission. (Author) 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
INERTIAL SELECTION FOR MAGNETIC CORE 
LOGIC, by Roger H. Tancrell. Rept. on Contract 
AF 19(604)7400. 11 Oct 60, 29p. 11 refs. 52 G-0014. 
Order from LC mi$2. 70, ph$4. 80 PB 152 637 


With the Inertial Selection scheme logical functions can 
be performed by connecting toroidal ferrite cores to- 
gether with single turn windings only. A "flux gain" 
feature is thereby obtained which allows more flux to 
be switched into a receiving core than is received 
there from a transmitting core. To achieve these char- 
acteristics, the Inertial Selection scheme utilizes two 
thresholds of low coercive force ferrite cores. It also 
uses the property that one of these thresholds can be 
changed by electrical means. In this report detailed 
discussions are given of the factors involved in under- 
standing these magnetic characteristics and their uti- 
lization in logic applications. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
INFORMATION PROCESSING. Quarterly progress 
rept., Div. 5, 1 Mar-3l May 60, on Contract 
AF 19(604)5200. 15 June 60, 56p. 16 refs. AFCCDD- 
TN-60-1013; AD-242 284. 

Order from LC mi$3.60, ph$9. 30 PB 150 602 
Contents: computer development, magnetic film engi- 
neering, information processes, character recogni- 

tion, Current-operated logic circuits, magnetic-core 
applications, computer program for Morse automatic 


decoding (MAUDE), magnetic materials, magnetic 
films, semiconductor components, MAUDE, learning, 
linguistic studies, transient queues with finite storage 
on a system of integrodifferential equations occurring 
in reactor dynamics 11, sequences and residue class 
rings, some further properties of Bose-Chaudhuri 
codes, on decoding linear error correcting codes, 
man-machine communications, human information 
processing 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
LOGICAL DESIGN OF CG24 (A GENERAL -PURPOSE 
COMPUTER) by G. P. Dinneen, J. A. Dumanian and 
others. Rept. on Contract AF 19(122)458. 15 Apr 57, 
47p. Technical rept. no. 139; AD-147 496. 
Order from LC mi$3. 30, ph$7. 80 PB 148 281 
A detailed design is presented for a high-speed 
general-purpose digital computer. The design con- 
siderations are governed by the assumption that im- 
plementation of the machine is to be accomplished 
using only solid state devices. Sections | through V 
describe the essential characteristics, structure and 
method of design of the computer. Sections VI through 
IX discuss its detailed logical structure. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
THE TX-2 ELECTROSTATIC DISPLAY SYSTEM, by 
R. E. Savell. Rept. on Contract AF 19(604)5200. 

22 Aug 60, 23p. 1 refs. Rept. no. 51G-0016. 
Order from LC mi$2.70, ph$4.80 PB 152 468 


The display is produced in a 7-inch square on the face 
of an electrostatically deflected cathode- ray tube. Ten 
bits are used in each axis to address the location of the 
spot to be displayed. The bits are decoded to produce 
the deflection voltages , and after a 7-microsecond set- 
up time, the spot is intensified for 10, 20, 40 or 80 mi- 
croseconds according to instructions received from the 
computer. At present, no focus correction is used with 
the system; the output of the focus-correction amplifier 
is tied to ground. Work is in progress on a focus-cor- 
rection circuit and on modifications to improve decoder 
stability. The display is used for visual observation, 
photographic observation using Polaroid, 16-mm or 
35-mm cameras, or photoelectric observation. In the 
photoelectric application, a photodiode mounted in a 
“light pen™ is used to sense the display output. The 
light pen output can then be used to modify the computer 
program. This system has also been used as a flying- 
spot scanner, with a photomultiplier replacing the 
light pen, to provide photographic and character- recog: 
nition inputs to TX-2. (Author) 


Lincoln Lab,, Mass. Inst. of Tech., Lexington. 
WALLOPS ISLAND PRELIMINARY PROCESSING 
COMPUTER PROGRAM, by S. M. Ornstein. Rept. on 
Contract AF 19(604)4559. 25 July 60, supersedes 
same of 13 Jan 60, 25p. 21 G-0003. AD-243 045. 
Order from LC mi$2.70, ph$4. 80 PB 150 795 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
A SELF-ORGANIZING BINARY SYSTEM, by 
R. Mattson. Technical rept. Sep 59, 30p. 4 refs. 
LMSD-288029; AD-227 943. 


Order from LC mi$2. 70, ph$4. 80 PB 149 652 
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A precise model for an adjustable logical device and a 
convergent iterative adjustment procedure is presented 
and analyzed. Four demonstrations are given to syn- 
thesize optimum logical functions for pattern-recog- 
nition problems containing from 25 to 216 binary vari- 
ables. These problems were simulated on the IBM 

704 computer, and each problem required less than 2 
minutes of computer time to synthesize an optimum 
truth function for the process considered. (Author) 


Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
MULTIPLE TASK STUDY ON AUTOMATIC DATA 
PROCESSING, by R. O. Lucier, H. J. Gray, Jr. and 
others. Quarterly progress rept. no. 2, 1 Jan- 
30 Mar 60, on Contract DA 36-039-sc-75047. 
31 Mar 60, 7lp. 2 refs. AD6OURI; AD-239 954. 
Order from LC mi$4.50, ph$12. 30 PB 152 989 


This report released for sale to the public 29 Nov 60. 


An account of the increasing difficulty of obtaining 
programmers, and the problems expected to arise in 
this field are stated. The model for the nerve cell 
construction is discussed on a sounder basis. Ex- 
tended machine programming is continued, with 
emphasis on the control of sequences by the allocation 
interpreter. (Author) 


Naval Ordnance Test Station, China Lake, Calif. 
DATA HANDLING FOR A RESEARCH AND DE- 
VELOPMENTAL STATIC TEST STAND, by Thomas 
Wong. 15 Aug 60, 8p. NOTS TP-2527; NAVWEPS rept. 
7103. 

Order from LC mi$1. 80, ph$1. 80 PB 152 345 
This paper describes a data acquisition system fora 
static test complex. The system can measure phe- 
nomena from rocket motors having an average thrust 
of 1,000, 000 pounds and a peak thrust of 10, 000, 000 
pounds. The data measurement capacity is 200 channels. 
The test complex is designed to be a research and de- 
velopmental tool rather than a production-testing 
facility, with emphasis on flexibility inaccommodating 
new test program together with ease and minimum cost 
of operation. As such a tool, it is used to testnew 
components and methods and to advance the state of the 
art. Discussion is concentrated on the technique of 
data handling and measurements, real time digitization, 
automatic calibration and stored program data control. 

Included is a description of a new sampling technique 
for commutating multiple data channels. The sampling 
format is programable and can be altered during atest 
according to existing conditions. (Author) 


Washington U., Seattle. Div. of Counseling and 

Testing Services. 
CONVERTING BETA TO b WEIGHTS ON THE IBM 
TYPE 650, by August Dvorak and Clifford E. Lunne- 
borg. Rept. on Contract Nonr-477(08) and Public Health 
Research Grant M-74X(C4). July 59, 6p. 5 refs. 

AD-229 939. 

Order from LC mi$1.80, ph$1.80 PB 148 735 
This program is designed to scale standard p-predic- 
tion Weights by appropriate mean and variance esti- 
mates, thus generating prediction weights (b weights) 
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suitable for employment with unstandardized predictor 
observations. The method was specialized to provide 
the derived weights in a form suitable to be employed 
with the grade prediction program. (Author) 


Washington U., Seattle. Div. of Counseling and 
Testing Services. 
AN IBM TYPE 650 PROGRAM TO FACILITATE 
OBTAINING SCATTERGRAMS, by George R. Burket. 
Rept. on Contract Nonr-477(08) and Public Health Re- 
search Grant M-743(C4). July 59, 3p. 1 ref. 
AD-227 919. 


Order from LC mi§$l. 80, ph$1. 80 PB 148 734 


Washington U., Seattle. Div. of Counseling and 
Testing Services. 
A METHOD FOR COMPUTING RATING SCALE 
ITEM STATISTICS ON THE IBM TYPE 650, by 
Mary Marjorie Campbell. Rept. on Contract 
Nonr-477(08) and Public Health Research Grant 
M-743(C4). July 59, 4p. 1 ref. AD-227 920. 
Order from LC mi$1. 80, ph$1. 80 PB 148 733 


A modification was made of a fixed-point matrix 
multiplication routine designed to meet the problem of 
computing rating scale item statistics with a large 
number of items. Given frequency data, the program 
may be used to obtain item means, variances, stand- 
ard deviations, sums, sums. of squares, and sums of 
higher powers. Item sums are restricted to a maxi- 
mum value of 999, 999 and not more than 9, 999 cases 
may be processed per item. There is no restriction 
on the number of items. The program performs 
matrix multiplication augmented by processes for 
computing means and measures of variability. 
(Author) (See also PB 148 734) 


Washington U., Seattle. Div. of Counseling and 

Testing Services. 
MULTIPLE REGRESSION ANALYSES PROGRAM FOR 
THE IBM TYPE 650, by Calvin E. Wright. Rept. on 
Contract Nonr-477(08) and Public Health Research 
Grant M-74XC4). July 59, 8p. 3 refs. 
Order from LC mi$1.80, ph$1.80 PB 148 732 
The program computes f matrices and multiple corre- 
lations according to the following matrix equations: (1) 
rim Tmm = 6mm and (2) 6am Tmn =Rnn, where rmm 
represents the intercorrelation matrix of predictor 
variables, Tmn a matrix of the correlations of the m 
predictor variables with the n criterion variables, Bmn 
the m by n matrix of regression weights, and Rnn a 
matrix whose diagonal elements are the squares of the 
multiple correlations of the predictor variables with 
the criterion variables. The closeness of the inverse 
involved can optionally be checked by computing the 
identity matrix. The program is restricted to m, the 
number of predictor variables, equal to or less than 38 
and n, the number of criterion variables, equal to or 
less than 50 with the further restriction that the product 
mn be less than 1600. The input and output with the 
exception of the inverse are in fixed point form, but the 
computations are performed in standard 8-digit floating 
point. Provisions were made so that the outputs of the 
symmetric and non-symmetric correlation matrix 
programs (AD-204 459) may serve as input. (Author) 











MECHANICS 


Applied Mathematics and Statistics Labs. , Stanford 
U., Calif. 
ESTIMATES AT INFINITY FOR SOLUTIONS OF THE 
EQUATIONS OF VISCOUS INCOMPRESSIBLE FLUID 
FLOW, by Robert Finn. Technical rept. no. 84 on 
Contract Nonr-225(11). 7 Dec 59, 56p. 8 refs; 
AD-230 254. 
Order from LC mi$3. 60, ph$9. 30 PB 152 163 
Asymptotic properties of time-independent solutions 
are presented of the Navier-Stokes partial differential 
equations, which are defined in a neighborhood € of 
infinity in 3 dimensional Euclidean space, and which 
have the property that the velocity vector w(x) tends 
continuously to a limit vector Wo a8 X——> —~, X= 
(x1, X9, X9). (Author) 


Brown U. Div. of Applied Mathematics, Providence, 

R. I. 
ON THE INTEGRATION OF THE EQUATIONS OF 
MOTION IN THE CLASSICAL THEORY OF ELAS- 
TICITY, by Eli Sternberg. Technical rept. no. 7 on 
Contract Nonr-562(25). jdly 59, 3lp. 33 refs. 
562(25)/7; AD-225 548. 
Order from LC mi$3. 00, ph$6. 30 PB 148 725 
The theory of integration is considered for the dis- 
placement -equations of motion in the linear theory of 
homogeneous and isotropic elastic solids. These equa- 

2 

2, +1. net O*u 
me a ee ae 
where u(x, t) is the displacement vector; x the triplet 
of rectangular cartesian coordinates (x1, X2, X3); t the 
time; the constants ~, p, and J designate the mass 
density, the shear modulus, and Poisson's ratio, re- 
spectively; and 7 is the usual del-operator. (Author) 


tions, are of the form: 


Duke U. [Durham, N. C. ] 
BOUSSINESQ'S PROBLEM FOR A HEATED PUNCH. 
I. GENERAL THEORY, by D. L. George and Ian N. 
Sneddon. Rept. on Contract AF 18(600)1341. Aug 60, 
16p. 10 refs. AFOSR-TN-60-1047; AD-243 145. 
Order from LC mi$2.40, ph$3. 30 PB 152 069 


This paper is concerned with the problem of deter- 
mining the stresses in a semi-infinite elastic body 
when the rigid punch is a solid of revolution which is 
heated and so produces a non-uniform distribution of 
temperature on the free surface of the solid. 


Harvard U. Div. of Engineering and Applied Physics, 

Cambridge, Mass 
TRANSIENT INTERACTION OF AN ACOUSTIC 
WAVE WITH A CIRCULAR CYLINDRICAL ELASTIC 
SHELL, by Robert G. Payton. Technical rept. on Con- 
tract Nonr-1866(20). July 59, 27p. 7 refs. 
Order from LC mi$2. 70, ph$4. 80 PB 149 627 
A cylindrical elastic shell submerged in an acoustic 
fluid is subjected to a plane pressure pulse. Exact ex- 
pressions are found for the subsequent shell motion in 
the form of a double integral by the use of integral 


transiorm techniques. These integrals are then evaly- 
ated asymptotically for small time to determine the 
initial shell behavi-r after impact. (Author) 


Institute of Mathematical Sciences, New York U., 
nu ¥: 
FINAL REPORT. Rept. on Contract AF 49(638)446. 
Aug 60, 7p. 6 refs. IMM-NYU 272; AFOSR-TR-60-93, 
Order from LC mi$1.80, ph$1.80 PB 152 445 


Summary of work on: propagation of shock waves 
through non-uniform regions; structure of magnetohy- 
drodynamic shock waves; three-shock intersection; 
boundary-layer transition to turbulence; solar spicules 
secondary shocks within spherical and cylindrical 
blasts. 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
STRESSES IN THE ADHESIVE OF A TWO-LAYERED 
ROTATIONALLY SYMMETRIC HEATED ELASTIC 
SHELL, by H. L. Langhaar and E. V. Pittner. Tech- 
nical rept. on Flight Sciences. Dec 59, 98p. 3 refs. 
LMSD-480391; AD-234 278. 

Order from LC mi$5. 40, ph$15. 30 PB 148 298 
A two-layered shell of revolution is considered to be 
subjected to axially symmetric loads and thermal gra- 
dients. The layers may taper in thickness, and they 
may consist of different materials. Various edge con- 
ditions are admitted. The linear theory of elasticity 
is used. 


Rensselaer Polytechnic Inst., Troy, N. Y. 
STATISTICAL BIFURCATION OF FRICTION, by 
F. F. Ling and R. S. Weiner. Technical note no. 5 on 
Welding Aspect of Sliding Friction between Metallic 
Surfaces, Contract AF 49(638)67. 10 Jan 60, 27p. 
13 refs. AFOSR TN-60-207; AD-234 296. 
Order from LC mi$2.70, ph$4.80 PB 148 674 
A description is presented in modified form of an 
apparatus used earlier for measuring adhesion, pure- 
shear and friction; the modification made it possible to 
extend the range of normal load so that the so-called 
extreme pressures are reached. The result of a large 
number of tests shows a statistical bifurcation of fric- 
tional resistance for lead on lead. Below extreme pres 
sures’ there are two branches of the coefficient of fric- 
tion normal load relationship. The nature of the upper 
branch of the coefficient of friction vs. normal load 
relationship is explicable in terms of the weld-junction 
theory exclusively. 


University of Southern California. Engineering 
Center, Los Angeles. 
LOW-SPEED PLANE COUETTE FLOW OF A RARE- 
FIED CONDUCTING GAS IN A UNIFORM TRANS- 
VERSE MAGNETIC FIELD, by Hsun-Tiao Yang. Rept. 
on Contract AF 18(603)95. Aug 60, 30p. 6 refs. 
USCEC rept. 56-218; AFOSR TN-60-1002. 
Order from LC mi$2.70, ph$4.80 PB 152 55l 


The newly developed moment equations and boundary 
conditions for magnetogasdynamics are applied to low | 
speed plane Couette flow of a rarefied conducting gas it 
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a uniform transverse magnetic field. The purpose is to 
demonstrate the feasibility of the new system and to 
gain understanding of the effect of rarefaction on mag- 
netogasdynamics of Couette flow. The tangential flow 
ties like velocity, shear stress, and tangential 
heat flux can be solved separately from the normal 
quantities like pressure, temperature (density), normal 
stresses , and normal heat flux. 
The tangentiai quantities are greatly influenced by the 
transverse magnetic field, while there is little or no 
effect of the magnetic field on the normal quantities . 
The explicit expressions for tangential as well as nor- 
mal quantities are obtained. 


Aerodynamics and Pneumatics 


Arnold Engineering Development Center [Tullahoma, 

Tenn. | 
EFFECTS OF UNIT REYNOLDS NUMBER, NOSE 
BLUNTNESS, AND ROUGHNESS ON BOUNDARY 
LAYER TRANSITION, by J. Leith Potter and Jack D. 
Whitfield. Rept. on ARO, Inc., Contract AF 40(600)800. 
Mar 60, 8lp. 37 refs. AEDC-TR-60-5; AD-234 478. 
Order from LC mi$4.80, ph$13.80 PB 147 878 


Factors affecting transition and the effects of unit 
Reynolds number and very small degrees of leading 
edge bluntness are discussed in detail. A means of 
estimating the effect of roughness on boundary layer 
transition is suggested. (Author) 


— Engineering Development Center [Tullahoma, 
Tenn. 
AN INVESTIGATION OF THE BOUNDARY-LAYER 
CHARACTERISTICS IN THE TEST SECTION OF A 
40 BY 40-INCH SUPERSONIC TUNNEL, by Jerry 
Jones. Rept. on ARO, Inc. Contract AF 40(600)800 
oe 11(60-110). Oct 60, 20p. 4 refs. AEDC-TN- 
- 189. 

Order from LC mi$2. 40, ph$3. 30 PB 152 758 
A test program was conducted to investigate the bound - 
ary-layer characteristics of the von Karman Gas Dy- 
namics Facility's 40 by 40-in., continuous, supersonic 
wind tunnel (Tunnel A). The program was divided into 
two parts: (1) A survey of the boundary layer at one 
station at the center of the flexible nozzle plate (curved 
wall) and (2) a survey at one station at the center of the 
tunnel sidewall. Results of the investigation at Mach 
tumbers from 1.5 to 5.5 in half Mach number incre- 
ments are presented in the form of boundary-layer 
total thickness, displacement thickness, and momen- 

thickness over a Reynolds number range of 1. 0.x 
1 to 6.5 x 10° per foot. For the minimum Reynolds 
number, the boundary-layer displacement thickness is 
greater on the sidewall than on the flexible nozzle plate 
at all Mach numbers, whereas at maximum Reynolds 
tumbers the displacement thicknesses are essentially 
the same. The measured displacement thicknesses on 
the flexible nozzle plate and sidewall showed good 
agreement with theory when the turbulent skin friction 
ceefficients were evaluated from Reynolds numbers 
based on wall density and kinematic viscosity. Theo- 
retical estimates of the displacement thicknesses de- 
termined by using Reynolds numbers based on free- 
stream density and kinematic viscosity were cunsist- 
ently higher than the experimental values. (Author) 
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Arnold Engineering Development Center [Tullahoma] 
Tenn. 
FLOW PROPERTIES OF AN UNYAWED 10-DEG 
CONE FOR y 1.28 TO 1.40 AT MACH NUMBERS OF 
1.5 TO8, by W. T. Strike, Jr. and B. B. Norton, Jr. 
Rept. on ARO, Inc. Contract AF 40(600)800, 
S/A 11(60-110). October 60, 8lp. 2 refs. AEDC- 
TN-60-178. 
Order from LC mi$4. 80, ph$13. 80 PB 152 260 
Numerical solutions for a nonlinear differential equa- 
tion proposed by G. L Taylorand J. W. Maccoll to 
describe the flow about a cone were carried out on an 
IBM 704 high speed computer for variable ratios of 
specific heats. The solutions were obtained for an un- 
yawed 10-deg semi-angle cone at y =1. 40, 1.36, 1.32, 
and 1. 28 at Mach numbers within the range of 1. 5 to 
8.24. (Author) 


— Engineering Development Center [Tullahoma 
Tenn. 

A PROTOTYPE HIGH SPEED DIGITAL SYSTEM FOR 
HOTSHOT TUNNELS, by G. E. Gilley and 

M. L. Bunn, Jr. Rept. on ARO, Inc. , Contract 

AF 40(600)800 S/A 11(60-110). Oct 60, 45p. 2 refs. 
AEDC-TN-60-177. 

Order from LC mi$3. 30, ph$7. 80 PB 152 555 
A prototype high speed digital system has been built 
and tested in two of the arc-discharge wind tunnels at 
the von Karman Gas Dynamics Facility, AEDC. The 
system is used in conjunction with a carrier-amplifier 
and recording oscillograph system to obtain digital 
data in parallel with the analog data. Numerical trans- 
formation of the analog signals is accomplished by us- 
ing a high speed electronic commutator to switch the 
signals into an analog-to-digital converter. The digi- 
tal data are stored at high speed in a magnetic core 
storage and at a later time transferred to paper tape. 
The purpose of the digital system is to obtain a large 
amount of raw data in a form compatible for reduction 
with digital computers. (Author) 


Arnold Engineering Development Center [Tullahoma, 
Tenn. 
TESTS ON STING-SUPPORT INTERFERENCE CON- 
DUCTED IN THE TRANSONIC MODEL TUNNEL. 
PHASE I, by Bruce B. Estabrooks. (ARO, Inc.). 
Jan 55, declassified 25 July 58. 59p. 1 ref. AEDC- 
TN-54-28. 
Order from LC mi$3.60, ph$9.30 PB 153 379 
This report released for sale to the public 15 Dec 60. 


An experimental development program was conducted 
in the Transonic Model Tunnel (TMT) on a 1/16-scale 
model of the Transonic Circuit of the Propulsion Wind 
Tunnel (PWT) sting-support system, including several 
wall modifications. Results of the tests indicate that 
when perforated walls were installed on the four walls 
of the tunnel, disturbances were not propagated up- 
stream from the support strut into the test region in 
the Mach number range from M =1 toM =1.2. The 
utilization of solid-wall modifications (bulges which 
increase the cross-sectional area) in the vicinity of 
the support strut reduced the auxiliary mass-flow re- 
quirements to values somewhat less than the values 
required for the tunnel configuration having no support 





| 
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strut or wall modifications. The forward-deep wall 
modification appeared to have the most favorable 
centerline Mach number distribution and auxiliary 
mass-flow characteristics. 


Avco-Everett Research Lab. , Mass. 
LOW-DENSITY SHOCK TUBE FOR CHEMICAL KINE- 
TIC STUDIES, by Shao-Chi Lin and Walter L Fyfe. 
Rept. on Contract AF 04(647)278. July 60, 39p. 32 refs. 
Research rept. 91; AFBMD TR-60- 183. 
Order from LC mi$3. 00, ph$6. 30 PB 152 426 


Some problems concerning the extension of high temper- 
ature shock tube experiments to low gas densities are 
discussed. Specific examples are cited on the operation 
and actual performance of a 24" diameter shock tube 
that has been constructed for chemical kinetic studies 
at gas densities in the neighborhood of 10~% normal at- 
mosphere (i.e. , about 80 km simulated altitude). Some 
preliminary results on the dissociation and ionization 
rates, as well as the visible radiation profile, behind 
strong normal shocks in air (12 < Mg < 22) at these 
low densities are presented. 


Avco [Everett] Research Lab. [Mass. ] 
RADIATIVE TRANSPORT WITHIN AN ABLATING 
BODY, by Leo P. Kadanoff. Rept. on Contract 


AF 04(645)18. Oct 58, 33p. 5 refs. Research rept. 37; 


AD-205 517. 
Order from LC mi$3.00, ph$6. 30 PB 148 720 


The emission and reabsorption of thermal radiation 
within a semitransparent material provides a mecha- 
nism which supplements ordinary thermal conduction in 
transporting energy from hotter to colder regions. A 
method has been developed for the calculation of net 
radiative flux and temperature distribution within a 
semi-infinite body which emits, absorbs, and scatters 
this radiation and which allows some radiation to 
escape from its surface. This method has been applied 
to the problem of calculating temperature distributions 
within bodies in steady state ablation. 


Brown U. Div. of Engineering, Providence, R. I. 
ON TRANSONIC FLOW ABOUT TWO PARALLEL 
BODIES OF REVOLUTION, by Eric J. Softley. Rept. 
on Contract AF 49(638)444. May 60, 63p. 7 refs. 
Technical rept. WT-33; AFOSR TN-60-706. 

Order from LC mi$3.90, ph$10. 80 PB 152 413 


Potential theory, based on linearization of the transonic 
flow equation, is applied to the case of two slender 
bodies of revolution, situated with parallel axes and 
within a region where interference effects cannot be 
neglected. The forces on the bodies are discussed and 
as an example the drag of one body is computed and 
compared with experimental results obtained by 

G. Drougge. (Author) 


Institute of Aerophysics, U. of Toronto (Canada). 
PRESSURE MEASUREMENTS IN FREE MOLECULE 
FLOW WITH A ROTATING ARM APPARATUS, by 
E. P. Muntz. Rept. on Contract AF [18)(600)1185. 
May 58, 57p. 11 refs. UTIA Technical note 22; 
AFOSR TN-58-904; AD-204 431. 

Order from LC mi$3. 60, ph$9. 30 PB 148 694 


A rotating arm apparatus has been developed and used 
to measure the impact pressures of orifice and | 
tube type pressure probes in the free molecule flow 
regime. Using this equipment, the validity for low 
speed ratios of a theory due to Harris and Patterson 
for the pressure rise in long tube free molecule im- 
pact probes has been established. An approximate 
short tube theory is also presented and its application 
to the geometrical conditions necessary to provide an 
effective true orifice is discussed. (Author) 


Johns Hopkins U. [Baltimore, Md. ] 
DIRECTIONAL SENSITIVITY FOR A FINITE HOT- 
WIRE ANEMOMETER, by S. Corrsin. Rept. on 
Contract AF 49(638)248. [1960] l4p. 6 refs. AFOSR 
TN-60-171; AD-234 946. 
Order from LC mi§$2. 40, ph$3. 30 PB 148 677 


For an infinite heated cylinder oblique to a uniform 
flow, it follows from the equations of motion that the 
total heat loss rate depends only on the normal com- 
ponent of undisturbed velocity. This corresponds to 
the cosine law of cooling. When the cylinder is of fi- 
nite length, with ends maintained at ambient fluid tem- 
perature, departures occur which increase with the 
relative heat loss rate to the ends. (Author) 


Lockheed Aircraft Corp. , Sunnyvale, Calif. 
ON MASS TRANSFER AND SHOCK-GENERATED 
VORTICITY. PART 1: AXISYMMETRIC FLOW, by 
H. Hoshizaki. Technical note. 22 May 59, 40p. 12 refs. 
LMSD- 49721. 
Order from LC mi$3. 00, ph$6. 30 PB 148 701 


The effects of shock-generated vorticity and mass- 
transfer on stagnation-point heat transfer rates are in- 
vestigated. The complete incompressible Navier- 
Stokes equations are considered in the flow region be- 
tween the bow shock and the surface of spheres and 
cylinders. Boundary conditions are applied immedi- 
ately behind the shock and at the wal!. The numerical 
solutions to the flow equations for the sphere, with 
air injection into the shock layer, show that the inter- 
action between the vorticity generated by the wall and 
by the curved shock reduces the effectiveness of mass 
transfer cooling. 


Lockheed Aircraft Corp. , Sunnyvale, Calif. 
ON MASS TRANSFER AND SHOCK-GENERATED 
VORTICITY. PART 2: CYLINDRICAL FLOW, by 
H. Hoshizaki. Technical note. Nov 59, 35p. 8 refs. 
LMSD- 288075; AD-229 046. 
Order from LC mi$3.00, ph$6. 30 PB 148 702 


The effects of shock-generated vorticity and mass- 
transfer on stagnation-point heat transfer rates are it 
vestigated. The incompressible Navier-Stokes equa- 
tions are considered in the flow region between the bow 
shock and the surface of cylinders. Boundary conditions 
are applied immediately behind the shock and at the 
wall. Numerical solutions to the flow equations, with 
air injection into the shock-layer, show that the inter 
action between the vorticity generated by the wall and 
by the curved shock reduces the effectiveness of mass 
transfer cooling. Yawing the cylinder was found to 
have a relatively small effect on the increase in heat 
transfer rates caused by vorticity interaction. (Author) 
(See also PB 148 701). 
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Michigan U., Ann Arbor. 
INTERACTION EFFECTS OF SIDE JETS ISSUING 
FROM FLAT PLATES AND CYLINDERS ALINED 
WITH A SUPERSONIC STREAM, by James L. Amick 
and Paul B. Hays. Rept. on Contract AF 33(616)5946. 
June 60, 72p. 9 refs. WADD Technical rept. 60-329. 
Order from OTS $2.00 PB 171 179 


Experimental results are presented for side jets . 
issuing through axisymmetric nozzles normal to flat 
plates and cylindrical afterbodies. The forces due to 
side-jet interaction on a flat plate are found to be 
large, exceeding twice the jet static force in some 
cases. A simple empirical equation correlates the 
interaction force on a flat plate for Mach numbers 3.5 
to 4.5, stream-to-jet stagnation pressure ratios of 
0.1 to 10, and various geometrical parameters. De- 
tails of the flow structure in the interaction region are 
obtained from surface pressure measurements, 
schlieren pictures, and surface streamline observa- 
tions. For side jets on cylinders, much of the helpful 
interaction force is lost. (Author) 


Midwest Research Inst., Kansas City, Mo. 
ON THE EVALUATION OF GENERALIZED AERO- 
DYNAMIC FORCES FOR TRIANGULAR WINGS WITH 
SUBSONIC LEADING EDGES, by Edmond F. E. 
Zeijdel and Robert R. Blackburn. Rept. for 1 Jan- 
31 Dec 59 on Contract AF 3X616)5476. Aug 60, 93p. 

ll refs. ARL Technical rept. 60-298; supersedes 
WADC-TN-S9-1. 
Order from OTS $2. 25 PB 171 162 
The work comprises a numerical method for computa - 
tion of the generalized aerodynamic forces for trian- 
gular wings with subsonic leading edges. Numerical 
solutions developed by previous workers used a box 
method where it is assumed that the downwash is con- 
stant throughout each box. The proposed method elim - 
inates this assumption while special attention is given 
to the region of the leading edge. (Author) 


Laboratoire Meéditerranéen de Recherches Thermo- 

dynamiques (France). 
PRODUCTION OF A MOLECULAR BEAM AT A 
VERY HIGH SPEED AND RELATIVELY GREAT 
DENSITY. REALIZATION OF A MOLECULAR GUN, 
by F. Marcel Devienne and J. Souquet. Technical note 
_— AF 61(052)296. June 60, 4lp. AFOSR TN- 

906. 
Order from-.LC mi$3.30, ph$7.80 PB 152 504 
The aim is to obtain molecular beams whose intensity 
exceeds 1018 molecules/square centimeter, per sec- 
ond, with speeds ranging between 10 and 30 Km/sec- 
ond, or higher. In order to have such a molecular 
beam, the charge or momentum exchange is produced 

n ions and a molecular beam. The cylindrical 

ionic beam is obtained by the high frequency ionization 
ofa molecular beam, coming from a hypersonic noz- 
tle. This beam passes through a quartz tube around 
which a coil is wound. A high frequency current flows 
through the coil. The ionization efficiency exceeds 
10%. The ions are separated from the molecules by 
means of a magnetic field generated by an electro- 
magnet. Then, the ion beam is accelerated and 
brought to the satisfactory voltage by a linear accel- 
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erator and then crosses a molecular beam coming out 
of another hypersonic nozzle. In the interaction space 
of the two beams charge or momentum exchanges are 
then produced and after deflection of ions and pumpage 
of slow molecules, a beam of high speed molecules in 
the initial direction of the ion beam is obtained. The 
molecules belonging to the molecular beam are de- 
tected by means of a tungsten strip heated at a rela- 
tively low temperature. The speed is measured with a 
special device. The measurements that must be made 
by means of a high speed molecular beam, are carried 
out in test chamber where a model carriage is placed. 
This carriage is apt to move into two directions. The 
apparatus called "MOLECULAR GUN" has three dif- 
fusion pumps and two large primary pumps and per- 
mits the study of all the interactions phenomena be- 
tween a body moving at 2 cosmic speed, and a very 
rarefied gas in free molecular flow regime. (Author) 


Michigan U. Research Inst., Ann Arbor. 
ELECTRICAL METHODS OF HEATING GAS, by 
Harold Early, William Lawrence and others. Rept. on 
Contracts AF 18(600)763 and AF 40(600)720. Dec 58, 
42p. 10 refs. AEDC TR-58-21; AD-206 691. 

Order from LC mi$3.30, ph$7.80 PB 149 672 


This report discusses the use of an electrical dis- 
charge for adding thermal energy to the air in a hyper- 
sonic wind tunnel. Research has been conducted on the 
use of inductively stored energy for arc heating of the 
extremely dense air used for driving the "Hotshot" 
type of transient wind tunnel. Problems of arc initia- 
tion and electrode erosion were also studied. A sec- 
ond objective of the research was to investigate the 
feasibility of heating a supersonic air stream by means 
of a rapidly pulsed corona type discharge. In demon- 
stration experiments, such a discharge would deliver 
approximately 15 kilowatts into a subsonic air stream 
at atmospheric pressure. The use of supersonic heat- 
ing is apparently limited to extremely low density 
tunnels. 


North American Aviation, Inc., Los Angeles, Calif. 
AN ANALYTICAL STUDY OF THE DYNAMICS OF 
SPINNING AIRCRAFT. PART IIl. CALCULATED AND 
FLIGHT TEST SPIN CHARACTERISTICS OF AN 
F-100F WITH STRAKES, by John H. Wykes. Rept. on 
Contract AF 33(616)5285. Feb 60, 171p. 2 refs. 

WADC Technical rept. 58-381, Pt. III. 
Order from OTS $3.00 PB 171 135 
This report is the third part of a study designed to ex- 
plore an analytical approach in predicting spin charac- 
teristics and demonstrates the utility of this approach 
in support of an actual flight test program initiated to 
develop a set of spin recovery strakes for the F-1L00F 
airplane. Wind tunnel data, obtained for support of the 
spin calculations, reveal that strakes cause the airplane 
to become markedly unstable directionally at angles of 
attack beyond stall. Spin calculations and flight test 
data are presented which show that it is this static 
characteristic of strakes, rather than the damping 
characteristic, which make them useful in spin recov- 
eries. It is also shown that if strakes are of the fixed 
type, they can influence spin entry and buildup charac- 
teristics to a significant degree. The importance of 
control sequencing during initiation of spins is explored 
and shown to be a very potent influence on spin entry 














and buildup. Correlations of calculated and flight test 
spin time histories indicate that the analytical tech- 
niques employed provided valid answers for the air- 
plane with strakes installed. A set of wing-mounted 
rocket packages, installed as emergency recovery 
devices, were investigated by actual flight test to 
evaluate their influence on the basic airplane's spin 
characteristics. Only calculated spin time histories 
were used to evaluate the rockets’ effectiveness in 
accomplishing recoveries. Calculation and flight test 
results indicate the installation to be an excellent 
emergency recovery device which does not unduly com- 
promise basic spin characteristics. It is concluded 
that an analytical program of the type described can 
provide timely and valuable support to spin dernonstra- 
tion programs. (Author) (See also PB 151 918) 


Notre Dame U., Ind. 
SOME CHARACTERISTICS OF THE PERIODIC 
VORTICAL ELEMENTS WITHIN THE TRANSITION- 
ING BOUNDARY LAYER, by F. N. M. Brown. Rept. 
on [Contract NOrd-17702]. Feb 60, 60p. 17 refs. 
AD-238 669. 
Order from LC mi$3.60, ph$9.30 PB 148 521 
An optic study of the boundary layer showing the 
mechanism of transition in the zero gradient on tangent 
ogive nosed cylinders to be the dissolution through 
distortion of spontaneously formed vortical elements 
within that layer. The frequency of formation of the 
vortical elements is a function of the three halves 
power of air speed. (Author) 


Polytechnic Inst. of Brooklyn, N. Y. 
ON THE PLK METHOD AND THE SUPERSONIC 
BLUNT BODY PROBLEM, by Roberto Vaglio-Laurin. 
Rept. on Contract AF 49(638)217. Aug 60, 85p. 
16 refs. PIBAL rept. no. 546; AFOSR TN-60-430; 
AD-243 947. 
Order from LC mi$4. 80, ph$13, 80 PB 152 245 
Detailed analysis of the subsonic and transonic por- 
tions of the flow field about either very blunt or asym- 
metric configurations requires successive approxi- 
mations; these can be carried out in a systematic 
fashion only if an appropriate convergent perturbation 
procedure is available. It is shown that, with either 
"direct" or "inverse" methods of analysis, a straight- 
forward linearization scheme leads to divergent series 
solutions; however, the situation can be remedied by 
introducing a simultaneous stretching of coordinates 
in the spirit of the Poincaré-Lighthill-Kuo (PLK) 
method. 


Polytechnic Inst. of Brooklyn, N. Y. 
ON THREE-DIMENSIONAL FREE-MIXING, by 
Martin H. Bloom. Rept. on Contract AF 49(638)217. 
Aug 60, 13p. 3 refs. PIBAL rept. no. 474; AFOSR 
TN-60-986; AD-244 103. 
Order from LC mi$2. 40, ph$3. 30 PB 152 432 
The purpose of this note is to point out the quasi-two- 
dimensional nature of certain types of free three- 
dimensional viscous flows of a quasi-parallel nature. 
These flows are presumed to be describable in bound- 
ary layer terms and are imbedded within flows which 


are essentially inviscid. In particular, flows of free- 
wake and jet type are considered. Flows of this char- 
acter can originate, for example, from the boundary 
layers or shock-layers of non-axially-symmetric 
bodies or from non-axially-symmetric jet-producers. 
(Author) 


Princeton U. [N. J.] 
DIMENSIONLESS PARAMETERS FOR VISCOUS 
SIMILARITY, by Andrew G. Hammitt. Rept. on Con- 
tract AF 49(638)465. Dec 59, 10p. Rept. 491; AFOSR 
TN-60-226; AD-235 788. 
Order from LC mi$1.80, ph$1.80 PB 148 673 
Viscous similarity of two flows can be achieved by 
matching Reynolds number only if viscosity is essen- 
tially constant throughout the flow. If large differences 
of static temperature occur and viscosity follows a two 
parameter Sutherland law, then both Reynolds number 
and ratio of static temperature to Sutherland tempera- 
ture must be matched. Errors of the order of factors 
of 2 or 3 in Reynolds numbers near the stagnation point 
can occur in hypersonic flows if no attention is paid to 
the second parameter. (Author) 


Princeton U., N. J. 
HEAT TRANSFER THROUGH A REGION OF 
CLOSED-STREAMLINE, by S. H. Lam. Rept. on 
Contract AF 49(638)465. May 59, 27p. 3 refs. 
Rept. 469; AFOSR-TN-59-727. 
Order from LC mi$2. 70, ph$4. 80 PB 152 739 
It has been shown that the pertinent parameter in this 
class of problem is the Peclet number “ = RePr. 
Since this number contains a characteristic length, 
the solution is not ee with respect to a scale 
transformation, When is small, the solution tends 
to the simple conduction solution, which is invariant 
with respect to a scale transformation. For any 

A >0O and for any steady flow pattern, the gross heat 
transfer rate through the region is always higher than 
Qo: For small A, the incregee of gross heat trans- 
fer rate is proportional to A*. For large A, the 
gross heat transfer rate is proportionalto A /s, 
Both results are for (+O only. Dissipation in the 
region will, in general, increase the heat transfer 
rate through the cold boundary and decrease the heat 
transfer rate through the hot boundary. (Author) 


Rensselaer Polytechnic Inst., Troy, N. Y. 
RECENT ADVANCES IN NONEQUILIBRIUM FLOW 
IN GAS DYNAMICS, by Ting Yi Li. Rept. on Contract 
AF 18(600)1591. May 60, 60p. 46 refs. TR AE 6001; 
AFOSR-TN-60-597. , 
Order from LC mi$3.60, ph$9. 30 PB 152 480 
The present paper consists mainly of three parts. The 
first part deals with general concepts which include (1) 
the fundamental equations and boundary conditions in 
problems of steady adiabatic inviscid flow of a reacting 
mixture of perfect gases and (2) a general study of the 
chemical relaxation in a gaseous system. The second 
part deals with the steady one dimensional nozzle flow 
with nonequilibrium chemical reactions. An important 
nondimensional parameter is used to classify the noz- 
zle flow into (1) equilibrium flow (2) nonequilibrium 
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flow and (3) frozen flow. Significant departure from 

librium flow in a hypersonic shock tunnel nozzle 
would lead to frozen flow further downstream. The 
third part presents the results of a numerical] analysis 
of the inviscid adiabatic flow of a reacting mixture of 

gases past a blunt body. These results show 

that significant changes in the flow conditions of the 
shock layer region can be attributed to the chemical 
nonequilibrium effects. (Author) 


Rensselaer Polytechnic Inst., Troy, N. Y. 
A STUDY OF SOME FLUID MIXING PROBLEMS, by 
K. Toba, M. Breslau, and K. T. Yen. Rept. on Con- 
tract AF 4%638)23. Aug 50, 37p. 2 refs. TR AE 6003; 
AFOSR TN-60-1023; AD-243 859. 
Order from LC mi$3. 00, ph$6. 30 PB 152 250 
An analytical study of some two-dimensional fluid mix: 
ing problems is carried in this report. First, the con- 
ditions under which similar solutions exist for mixing 
under streamwise pressure gradients are determined. 
It is shown that the two streams should have the same 
Mach numbers, and the main-flow velocity distribu- 
tions should be of the wedge or exponential flow type. 
Next, transverse pressure gradients are also included 
in the consideration. It is found that the free-stream 
velocity distributions should also be of the wedge or 
exponential flow type and, in addition, the total heads 
of the two fluid streams should be the same. Finally, 
the von Karman-Pohlhausen method is used to allow 
for more realistic pressure gradients. The dependence 
of the interface curvature on the “injection velocity”, 
the pressure gradients, etc. are indicated. (Author) 


Rosemount Aeronautical Labs. , U. of Minnesota, 

Minneapolis. 
DESIGN, CALIBRATION AND SIMULATION CAPA- 
BILITY OF THE ROSEMOUNT AERONAUTICAL LAB- 
ORATORIES’ HIGH TEMPERATURE HYPERSONIC 
FACILITY, by Rudolph Hermann, James O. A. 
Stankevics and others. Rept. on Contracts AF 
3616)6077, AF 33(616)473 and AF 49(638)190. July 60, 
4Sp. 8 refs. WADD Technical note 60-108. 
Order from OTS $1. 25 PB 171 142 
This report describes the high temperature hypersonic 
facility of the Rosemount Aeronautical Laboratories, 
University of Minnesota. The discussiorf of failures, 
improvements and additions to the facility outlines the 
progress through the years since original construction. 
Performance graphs for the facility are included as 
well as a discussion of related iristrumentation and 
optical equipment. The facility presently operates with 
a12 in. by 12 in. test section at Mach number 7, with 
Stagnation pressures from 50 psia to 150 psia and 
stagnation temperatures from 1000°R to 3000°R. Po- 
tential development of the facility is suggested in the 
performance curves and discussed in the conclusions. 


(Author) 


Southwest Research Inst., San Antonio, Tex. 

CREEP COLLAPSE OF LONG CYLINDRICAL 

SHELLS UNDER HIGH TEMPERATURE AND EX- 
TERNAL PRESSURE, by Thein Wah and R. K. Gregory. 
Rept. for 14 Apr 58-15 Mar 60 on Contract 

AF 3%616)5727. Aug 60, 126p. 37 refs. WADD Tech- 
tical rept. 60-230. 


Order from OTS $2.75 PB 171 152 
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This report presents theoretical and experimental 
work on the creep collapse of long cylindrical shells 
subjected to a uniform external pressure and high 
temperature (300°-500°F). In addition it presents the 
results of several tests to determine the creep prop- 
erties of aluminum alloy 3003-H14 and also a fairly 
comprehensive survey of existing engineering theories 
of creep. Fair agreement between theoretical predic- 
tions and test results was observed. (Author) 


Technische Hochschule, Munich (West Germany). 
NUMERICAL INVESTIGATIONS ON THE SOLUTION 
OF THE NON-LINEAR EQUATION OF SUPERSONIC 
FLOW BY FINITE DIFFERENCE METHODS (PART 
Il) by Gerhard Seegmilller. Technical note no. 1 on 
Contract AF 61(052)377. 25 July 60, 29p. 2 refs. 
AFOSR TN-60-1141. 

Order from LC mi$2.70, ph$4.80 PB 152 492 
Part II contains a proof of a theorem which establishes 
the local existence and uniqueness of the solution of 
the difference equations resulting from a mean-value 
approximation and secures the convergence of a cer- 
tain Newton-sequence. Information is given on finding 
the true solution by extrapolation on a sounder basis. 
Furthermore, there is a discussion on streamline- 
integration. Numerical illustrations of some questions 
are also added. (Author) (See also PB 145 856) 


University of Southern California. Enginecring 

Center, Los Angeles. 
K-BAND MICROWAVE INTERFEROMETER: DE- 
SCRIPTION AND INITIAL EXPERIMENTS IN A 
PILOT-MODEL OF THE U., S. C. LOW-DENSITY 
WIND TUNNEL, by Herbert R. Pass. Technical note 
on Contract AF 49(638)831. Aug 60, 73p. 29 refs. 
USCEC rept. 56-217; AFOSR- TN-60- 1087. 
Order from LC mi$4. 50, ph$12. 30 PB 152 550 
A K-band microwave interferometer has been assem- 
bled and has been used to measure the phase shift 
through both nitrogen and argon afterglows of a con- 
tinuous r-f discharge in a model of the USC low-den- 
sity wind tunnel. The interferometer is completely de- 
scribed and the results of proof or checkout tests are 
included; the model wind tunnel and the r-f discharge 
apparatus are briefly described. This is followed by a 
presentation of the experimental procedure and by the 
results of some initial tests. The calculation proced- 
ure for reducing the phase shift to electron density, 
including assumptions and justifications, is then out- 
lined. Order-of- magnitude estimates of the percent- 
ages of ionization and of the recombination coefficient 
are given and, finally, with the presentation of some 
emission spectrograph measurements, the prosesses 
involved in the afterglow are very briefly examined. 
(Author) 


METALLURGY 


Bolt, Beranek and Newman, Inc. , Cambridge, Mass. 
HIGH VELOCITY ELECTRIC ACCELERATOR SYS- 
TEMS, by Jordan J. Baruch, Dennis U. Noiseux and 
others. Rept. for Apr 58-June 60 on Materials Analy- 
sis and Evaluation Techniques, Contract as 3X616)5730 
AF 3X616)5730. Aug 60, 148p. 12 refs. WADD Tech- 
nical rept. 60-468. 


Order from OTS $2.75 PB 171 138 








Accelerators designed to convert electrical energy to 
particulate kinetic energy have been investigated and 
their capabilities and limitations ascertained. Ex- 
perimentally, speeds up to 14, 500 ft/sec have been 
obtained with a 20, 000 joule energy output. Four dif- 
ferent mechanisms for electrical-kinetic energy con- 
version have been worked out and tested experi- 
mentally (Author) 


Carnegie Inst. of Tech., Pittsburgh, Pa. 
THEORY OF NUCLEAR RESONANCE INTENSITY 
IN DILUTE ALLOYS, by W. Kohn and S. H. Vosko. 
Technical rept. no. 10 on Contract Nonr-76((13). 
[1959] 27p. 11 refs. AD-229 720. 
Order from LC mi$2. 70, ph$4. 80 PB 152 105 
Experiments of Bloembergen and Rowland (Acta Met. 
1:731, 1953) have shown that the intensity of the nu- 
clear resonance signal in metallic Cu rapidly de- 
creases when small quantities of other elements are 
alloyed with it. These results require that each solute 
atom produces significant electric field gradients in 
its vicinity, sometimes affecting as many as 85 neigh- 
boring Cu nuclei. Field gradients of approximately the 
required magnitude are shown to arise from the re- 
distribution of the conduction electron charge density 
near the solute atoms. A crucial feature of this theory 
is that at large distances r from a solute atom the 
electron density béhaves as cos(2k°r +@)/r3 where k© 
is the Fermi wave number and @ is a phase. Agree - 
ment with experiment is a confirmation of this be- 
havior. Such an oscillatory behavior is a consequence 
of a discontinuous drop at the Fermi surface of n(k), 
the occupation probability of the conduction band func - 
tion with wave vector k, (Author) 


Defense Metals Information Center, Battelle 
Memorial Inst., Columbus, Ohio. 
CURRENT NICKEL-BASE HIGH-TEMPERATURE 
ALLOYS, by C. H. Lund. [Rept. on Contract 
AF 18(600)1375]. 17 Nov 60, 10p. 12 refs. DMIC 
memo. 73. 
Order from OTS $0.50 PB 161 223 
This memorandum deals with the physical metallurgy 
of nickel-base alloys used in high-strength, high- 
temperature applications. 


Defense Metals Information Center, Battelle 

Memorial Inst., Columbus, Ohio. 
EXPLOSIVE METALWORKING, by Charles C. 
Simons. [Rept. on Contract AF 18(600)1375]. 
3 Nov 60, 30p. 40 refs. DMIC memo. 71. 
Order from OTS $0. 50 PR 161 221 
Prior to 1957, the application of impulsive load for 
performing a metalworking operation had received 
very little attention; since that time it has been rap- 
idly becoming recognized as a feasible method for 
performing a wide variety of metalworking operations. 
The use of intricate shapes formed from high- 
strength refractory metals, as well as the forming of 
large parts from these and other materials, has ne- 
cessitated the development of a process by which the 
tremendous energies required to form these desired 
shapes could be generated. The purpose of this 
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memorandum is to explain in generalities the princi- 
ples of impulsive or explosive forming, a technique 
by which such energies can be developed, and at- 
tempt to remove some of the mystery which has en- 
veloped the process. (Author) 


Defense Metals Information Center, Battelle 

Memorial Inst. , Columbus, Ohio. 
JOINING OF TUNGSTEN, by R. E. Monroe. [Rept. 
on Contract AF 18(600)1375]. 24 Nov 60, 8p. 3 refs. 
DMIC memo. 74. 
Order from OTS $0.50 PB 161 224 
This memorandum has been prepared to -eview exist- 
ing information on the joining of tungsten by welding 
and brazing. The memorandum enumerates the known 
techniques, the known metallurgical effects which have 
a bearing on joining, and the applications currently 
being investigated to provide additional background on 
tungsten joining. (Author) 


Defense Metals Information Center, Battelle Memorial 

Inst. , Columbus, Ohio. 
WELDING OF COLUMBIUM AND COLUMBIUM 
ALLOYS, by W. J. Lepkowski, R. E. Monroe, and 
P. J. Reippel. [Rept. on Contract AF 18(600)1375]. 
24 Oct 60, 28p. 16 refs. DMIC memo. 69. 
Order from OTS $0. 50 PB 161 219 
The purpose of this memorandum is tocompile, review, 
and evaluate available unclassified information on the 
welding of columbium and its alloys. Such information 
is limited and the known metallurgical characteristics 
of columbium alloys have been used in attempting to 
anticipate specific problems that may be involved iff 
welding. Unalloyed columbium is noted for being read- 
ily weldable by techniques developed for welding simi- 
lar metals suchas titanium. However, unalloyed colum- 
bium is relatively weak at the desired service temper- 
atures and also has poor oxidation resistance. Mostof 
the alloys that are stronger and more oxidation resist- 
ant are also less weldable and may present serious 
welding problems. It should be re-emphasized that 
most of these alloys are in the early development 
stages, and little information is presently available on 
their weldability. This memorandum has been prepared 
to summarize the small amount of information now 
available in what will be an important facet of the develop- 
ment of useful columbium alloys. (Author) 


Defense Metals Information Center, Battelle 

Memorial Inst., Columbus, Ohio, 
HIGH-VELOCITY METALWORKING PROCESSES 
BASED ON THE SUDDEN RELEASE OF ELECTRI- 
CAL ENERGY, byH. J. Wagner and F. W. Boulger. 
[Rept. on Contract AF 18(600)1375]. 27 Oct 60, 15p. 
27 refs. DMIC memo. 70. 
Order from OTS $0.50 PB 161 220 
In the past 2 years commercial applications have been 
found for a number of metal-forming processes in 
which the energy applied to the workpiece originates 
as electrical energy stored in a bank of high-voltage 
capacitors. These methods differ chiefly in the man- 
ner in which the electrical energy is converted to the 
mechanical energy used to deform the metal. In two 
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of the methods, a high-amplitude, short-duration 
current pulse is used to create an underwater shock 
wave, either by causing a spark to jump across a 
submerged spark gap or by literally exploding a sub- 
merged filament wire in the vicinity of the workpiece. 
In a third method, the current pulse produces a rap- 
idly changing magnetic field in a coil. This changing 
magnetic field exerts a force on the workpiece. Each 
of the processes is discussed separately. 


Illinois Inst. of Tech. , Chicago. 
NOTE ON THE CHANGE IN STORED ENERGY 
PRODUCED BY REVERSED DEFORMATION, by 
A. S. lyer and Paul Gordon. Technical rept. no. 3 on 
Contract Nonr-1406(03). Jan 59, 6p. 3 refs. 
Order from LC mi$1.80, ph$1.80 PB 152 017 


Illinois U. [Urbana] 

ANELASTIC MEASUREMENTS OF DIFFUSION COEF- 
FICIENTS, by James Stanley and Charles Wert. Rept. 
on Contract AF 18(603)22. 25 Mar 60, 43p. 29 refs. 
AFOSR TN-60-203; AD-235 947. 
Order from LC mi$3.30, ph$7.80 PB 148 675 
A discussion is presented on anelastic measurements of 
metals and alloys in terms of detailed atomic motion 
and on calculations of diffusion coefficients for them. 
The correlation between anelastic measurements and 
diffusion can be seen if the coefficient of diffusion, D, 


is written in the form D= Kae , where a is the lattice 
parameter, “y is the mean time between successive 
jumps of a given atom, and K is a geometrical constant. 
The term, anelastic solid, is used to specify those 
solids whose behavior obeys a homogeneous, linear dif- 
ferential equation in stress, strain, and their first time 
derivatives. Constants in this equation may be written 
as¢+ Te f=MR (€ +76), where o and¢ are the 
stress and strain, respectively, and %¢, To, and MR 
are all constants of the material. Two solutions are 
discussed, one for the case whered =O and the other, 
the general solution. A new set of measurements is 
reported for the Fe-V alloy system in an attempt to 
determine a relationship between relaxation time and D 
for a simple solid solution alloy with bec structure. 
Diffusion measurements with radioactive isotopes 
indicated that ferromagnetic ordering of spins which 
occurs below the Curie temperature (840°C) greatly 
retards diffusion. 


New York U. Coll. of Engineering, N. Y. 
BINARY AND TERNARY DIAGRAMS, by Elmars Ence, 
Paul A, Farrar, and Harold Margolin. Rept. for 

1 May 58- 15 Mar 60 on Metallic Materials, Contract 
AF 33(616)5704. Aug 60, 82p. 19 refs. WADD Techni- 
cal rept. 60-316. 
Order from OTS $2. 25 PB 171 154 
L Ti-Al-Cr System: The Ti-rich corner of the Ti-Al-Cr 
system has been reinvestigatedfrom 600 - 1400°C 
(up to 40 wt. percent al and 32 wt. percent V). Partial 
insothermal sections have been constructed at 1400, 
1200, 1100, 1000, 800, and600°C, IL. Ti-Al-V System: 
The T8-Al-V system has been reinvestigated from 50 
to 100 wt. percent titanium and from 500°C to 1400°C, 
using X-ray diffraction and metallographic techniques. 
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Isothermal sections were delineated at 500, 600, 700, 
800, 900, 1000, 1100, 1200, 1300 and 1400°C. Vertical 
sections at 2, 4, 6, 10, and 16 wt. percent aluminum; 
2, 4, 6, 10, and 16 wt. percent vanadium and90 wt. per- 
cent Ti were constructed. (Author) 


Office of Technical Services, Dept. of Commerce, 

Washington, D. C. 
POWDER METALLURGY (SUPPLEMENT TO CTR- 
343). Aug 60, 10p. 103 refs. OTS Selective Bibliogra- 
phy SB-423. 
Order from OTS $0.10 OTS SB-423 
A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. This bibliography includes 
PB reports, AEC reports and translations on powder 
metallurgy (as well as related reports on sintering) 
added to the OTS collection during the period May 1958 
to September 1960. 


Stanley Thompson Labs., Columbia U., New York. 
EFFECT OF SURFACE ACTIVE AGENTS ON THE 
STRENGTH PROPERTIES OF METALS, by Leonard 
Nanis. Rept. on Contract Nonr-266(64). 4 Dec 59, 
36p. 15 refs. AD-231 155. 

Order from LC mi$3.00, ph$6. 30 PB 152 147 
A review of the literature of the British and American 
schools on the Rehbinder effect shows that no effects 
are found for polycrystalline wires, although creep 
enhancement is observed on single crystals. These 
schools relate such effects to removal of a thin sur- 
face film which alone produces strengthening. The 
Russian and German schools find creep enhancement 
for polycrystalline wires, presumably by a lowering 
of metal surface energy. The interpretation of creep 
for polycrystalline copper by the Russian school is 
based on a time-elongation formula which is in com- 
plete disagreement with experimental data, particu- 
larly with respect to the existence of a defined initial 
creep rate. The loads used by the Russian school are 
insufficient to produce the creep elongations réported 
by them. Since grain size, heat treatment and pre- 
strain were reproduced as nearly as possible, the 
absence of observable creep in the present work sug- 
gests a gross experimental error on the part of the 
Russian school. With the best cleaning and coating tech- 
nique developed for the present work, no significant 
difference was observed between coated and uncoated 
copper wires in numerous individual tests. (Author) 


Ferrous Metals 


Defense Metals Information Center, Battelle 
Memorial Inst, , Columbus, Ohio. 
DESIGN INFORMATION ON 5Cr-Mo-V ALLOY 
STEELS (H-11 AND 5 Cr-Mo-V AIRCRAFT STEEL) 
FOR AIRCRAFT AND MISSILES (REVISED) by 
R. J. Favor and W. P. Achbach. Rept. on Contract 
AF 18(600)1375. [28 Aug 59] rev. 30 Sep 60, Sip. 
30 refs. DMIC rept. L16R. 


Order from OTS $1.50 PB 151 072-R 











This report is a summary of design information per- 
tinent to the use of the SCr-Mo-V (H-11 type) alloy 
steels in aircraft and missile applications. Heat treat- 
ment, melting practice, and corrosion protection are 
considered. Manufacturing problems such as machin- 
ing, forming, and joining are also briefly discussed. 
Data on the elevated- temperature mechanical proper- 
ties of these H-11 type steels have been collected and 
evaluated. The summation of design- allowable 
strengths has been accepted by the Structures Sub- 
committee of the Federal Aircraft Design Criteria 
Committee. (Author) 


James Forrestal Research Center, Princeton, N. J. 
OXIDATION OF IRON-CHROMIUM ALLOYS, by 
D. Lai, R. J. Borg and others. Rept. on Contract 
AF 49(638)533. 29 Feb 60, 36p. 26 refs. Metallurgy 
rept. no. 22; AFOSR-TN-60-387; AD-235 785. 
Order from LC mi$3.00, ph$6. 30 PB 149 068 


The rates of oxidation of iron alloys containing 0.2 to 
10 pct. chromium have been measured from 750 to 
1025°C. The accelerations in rate during an isothermal! 
measurement do not occur at reproducible times or 
average thicknesses, which suggests that scale fracture 
plays an important role. The ways in which chromium 
might contribute to a reduced rate of oxidation of iron 
are discussed. 


Naval Research Lab., Washington, D. C. 
MINIMUM TOUGHNESS REQUIREMENTS FOR HIGH- 
STRENGTH SHEET STEEL, by J. A. Kies, 
H. L. Smith and others. Interim rept. 20 Oct 60, 2Ip. 
3 refs. NRL rept. 5521. 
Order from OTS $0. 75 PB 161 786 


The minimum toughness requirements for high-strength 
steels are discussed in terms of an assumed flaw (or 
crack). Other factors, of course, play an important 
part in determining these minimum requirements, such 
as temperature and strain or stress history. The as- 
sumption of a through crack twice the sheet thickness 
in length is made; this assumption is based on past ex - 
perience as being commonly encountered. Tests meas- 
uring the critical driving force, or work per unit area, 
required for specimen fracture at the point df crack 
growth instability yield the result that a test specimen 
width of at least 3 inches is required for most mate- 
rials in order to guarantee a strength equal to or above 
the yield strength in a pressure vessel containing a 
largest crack 2t or less in length. The through crack 
length requirement is further generalized to include 
specimens 2Nt in length, where t is the specimen 
thickness and N is a factor. Toughness measurements 
indicate that known steels used at 240, 000 psi stress 
level will require the factor N to be much less than 
unity. A quality factor rating for steel, which amounts 
to a strength to weight ratio, in the presence of acrack 
is suggested. This quality factor would reflect the ad- 
vantages of low density, high yield strength, high 
toughness, and high modulus. (Author) 





Light Metals 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
BERYLLIUM. SURVEY OF THE LITERATURE, 
comp. by K. D. Carroll. Quarterly supplement no, 2 
to Special bibliography for Apr-June 60. Aug 60, 85p, 
228 refs. LMSD 288190, suppl. no. 2. 

Order from LC mi$4. 80, ph$13, 80 PB 152 378 


Citations include those published, reviewed, or re- 
ceived during the period April-June 1960. Citations 
are arranged alphabetically by author or source under 
broad subject headings. The general field of beryllium 
metallurgy, alloys and applications have been sur- 
veyed. Cu-Be alloys have been omitted as have most 
items pertaining to nuclear reactor applications and 
toxicity problems. 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
BERYLLIUM CRACK PROPAGATION AND RELATED 
STUDIES, comp. by K. D. Carroll. Special bibli- 
ography. 24 Aug 60, 45p. 141 refs. SB-60-30. 

Order from LC mi$3. 30, ph$7. 80 PB 152 377 


Citations have been compiled pertinent to surface 
cracks which develop in beryllium when it is subjected 
to bending loads, its recovery from stress and bending 
and fracture of crack propagation to catostrophic 
failure. Due to the sparsity of publications dealing 
directly with this problem, items were selected in 
three categories: (1) Beryllium crack propagation and 
fracture investigations; (2) Mechanical properties of 
beryllium related to crack or fracture tendencies 
(ductility, brittleness, tensile, etc. ); (3) Selected 
references on the theory and analysis of crack propa- 
gation and fracture. Since the literature on the analy- 
sis and theory of crack propagation is so extensive 
Part 3 is restricted to items which present a theory or 
procedure which might be adapted or extended to be- 
ryllium alloys. (Author) 


National Research Labs. , Ottawa (Canada). 
SOME EXPERIMENTS ON THE EFFECT OF TIME 
AT TEMPERATURE ON THE ROOM TEMPERATURE 
REVERSED BENDING FATIGUE CHARACTERISTICS 
AND ON THE TENSILE STRENGTH OF 24S-T 
ALCLAD ALUMINUM ALLOY, by J. A. Dunsby. 
8 Aug 60, 24p. 6 refs. Mechanical engineering rept. 
MS-102; NRC no. 5927. 
Order from LC mi$2. 70, ph$4. 80 PB 152 785 


Experiments are described in which specimens of ~ 
24S-T aluminum alloy were held at temperatures of 
400°F or 300°F for periods ranging from 1 1/2 to 100 
hours prior to conducting room temperature reversed 
bending fatigue or tensile tests. The physical proper- 
ties of the material change radically with such treat- 
ments and it is shown that these changes can be corre- 
lated for varying times and temperatures by the use of 
the Larson-Miller parameter. The results of the ten- 
sile tests are in good agreement with previously re- 
ported tests provided that proper allowance is made 
for the initial condition of the material. It is shown 
that these earlier tests can be used to determine the 
effects of time at temperature on the tensile strength 
on a given sample of this material provided that the 
initial yield strength is known. (Author) 
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Structural Metallurgy and Corrosion 


Brown U. Div. of Engineering, Providence, R. I. 
VARIATION OF RESIDUAL MICROSTRESSES WITH 
COMPOSITION OF TWO-PHASE ALLOYS, by 
]. Gurland. Technical rept. no. 4 on Contract Nonr- 
56219). Dec 59, 25p. 26 refs; AD-230 558. 

Order from LC mi$2. 70, ph$4. 80 PB 152 169 


The variation of residual microstresses with compo- 
sition of two-phase alloys is estimated on the basis of 
simple models of elastic spheres embedded in a plas- 
tic matrix. The calculations neglect the interference 
of stress fields of neighboring particles and apply 
quantitatively only to relatively low concentrations of 
the second phase. Nevertheless, it is shown that the 
average principal stresses and the average maximum 
shear stress of the matrix, as well as the strain en- 
ergy of the alloy, are smallest at the ends of the com- 
position range and attain a maximum at some inter- 
mediate composition. As the volume fraction of the 
dispersed phase is increased, the stress in the parti- 
cles becomes less uniform and a component of stress 
of opposite sign is introduced. (Author) 


Defense Metals Information Center, Battelle 
Memorial Inst. , Columbus, Ohio. 

THE EFFECTS OF ALLOYING ELEMENTS IN TITA- 
NIUM. VOLUME A, CONSTITUTION, by 
D. J. Maykuth, H. R. Ogden and R. L. Jaffee. Rept. 
on Contract AF 18(600)1375. 15 Sep 60, 234p. 223 refs. 
DMIC rept. 136A. 
Order from OTS $3. 50 PB 151 094 


The available information on the constitution and 
structure of binary and ternary alloys of titanium is 
presented. Phase diagrams are presented for 37 bi- 
nary titanium alloys, and partial information is pre- 
sented for 14 others, as well as for 67 ternary tita- 
nium-alloy systems. (Author) 


Franklin Inst. Labs. for Research and Development, 
Philadelphia, Pa. 
PURIFICATION AND SUBSTRUCTURE FORMATION 
OF METALS AND PROPERTIES OF HIGH PURITY 
METALS, by Marvin Herman. Final rept. for 

| Oct 55-31 Mar 60 on Contract AF 18(600)1581. [1960] 
9p. 5 refs. Rept. no. F-A1878; AFOSR-TR-60-81. 
Order from LC mi$1. 80, ph$1. 80 PB 152 074 


Fulmer Research Inst., Ltd. (Gt. Brit. ). 
THE SPACING OF SLIP LINES IN METALS, by J. 
Barnby and Joan S. Steel. Annual technical rept. no. 
June 59-June 60, Contract DA 91-591-EUC- 
1164, 01-1499-59. Sep 60, 13p. 1 ref. R.113/9. 
Order from LC mi$2. 40, ph$3. 30 PB 152 261 


ke 
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This report describes a study of thin films of copper 
and brass by transmission electron microscopy, with 
the aim of correlating internal defect structure with 
the slip line spacings observed on the surfaces of these 
metals. A subsidiary objective has been to determine 
whether thin films of these metals are best prepared 
by microtome-cutting or by electropolishing. It was 
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found that microtome-cut specimens are so badly de- 
formed by the cutting operation that no clear interpre- 
tation can be given of the structure seen under the 
electron microscope. It is believed that the electro- 
polishing technique developed to thin specimens was 
successful, but few of these films have been examined 
due to a technical fault onthe electron microscope. 
(Author) (See also PB 143 118) 


Martin Co. , Baltimore, Md. 
A STUDY OF THE EFFECTS OF SURFACE FILMS 
ON THE MECHANICAL PROPERTIES OF METALS, 
by Irvin R. Kramer. Rept. for Jan-Dec 59 on New 
Synthetic Methods. Contract AF 3X%616)6220. July 60, 
34p. 11 refs. WADD Technical rept. 60-31. 
Order from OTS $1.00 PB 171 150 


It is shown that by removing the surface of aluminum 
single crystals while they are being deformed, the 
extent and slope of Stage I and Stage II are affected. 
The stress at which Stage III starts is also lowered. 
A dislocation pop-out phenomenon was observed when 
the rate of metal removed was suddenly increased 
during the tensile deformation. Deformed crystals of 
zinc, aluminum, and copper immersed in solutions 
containing surface active agents reacted with these 
agents to form metal soaps. (Author) 


Rock Island Arsenal Lab., Ill. 
METHODS AND MATERIALS FOR THE PRESERVA- 
TION OF SMALL HARDWARE ITEMS, by R. L. 
Murrens. Final rept. 2 Aug 60, 22p. 4 refs. Rept. 
no. 60-2314. 
Order from OTS $0.75 PB 161 897 


Tests for improving the application of MIL-C-16173, 
Grade | corrosion preventive to small hardware items 
(i.e. screws, bolts, nuts, etc.) did not prove success- 
ful. Attempts to obtain adequate, quick drying and 
uniform coatings by spraying, were unsatisfactory. 
Spin-drying techniques were more successful, but did 
not solve the problem of small parts sticking together. 
A water-base compound, MIL-C-40084 (Ord), sought 
as a replacement for MIL-C-16173, Grade 1, showed 
satisfactory utility during application procedures. The 
water base compound, when applied to small hardware 
produced a thin uniform coating which dried quickly 
and did not cause items to stick together. The pro- 
tective ability of MIL-C-40084 (Ord) compounds were 
evaluated in a three year storage program and it was 
found that equal protection was provided by either 
MIL-C-40084 (Ord) or MIL-C-16173, Grade 1 where 
adequately coated surfaces were compared, but 
greater over all protection was provided by MIL- 
C-40084 (Ord) compounds due to their ability to cover 
more adequately sharp edges and recessed areas. It 
is recommended that MIL-C-40084 (Ord) corrosion 
preventive replace MIL-C-16173, Grade 1 and MIL- 
L-3150 which are presently specified in MIL-P-11666. 
Also, it is recommended that MIL-C-40084 (Ord) 
corrosion preventives be considered for other military 
applications wherein MIL-C-16173, Grade | and 
MIL-L-3150 are being used. (Author) 














NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


Elementary Particles 


Air Force Special Weapons Center, Kirtland AFB, 

N. Mex. 
THEORY OF GEOMAGNETICALLY TRAPPED PAR- 
TICLES. PART I, SCATTERING LOSS OF GEOMAG- 
NETICALLY TRAPPED PARTICLES. PART Il, CON- 
FIGURATION OF THE EARTH'S RADIATION BELTS, 
by J. A. Welch, Jr. Sep 60, 32p. 24 refs. AFSWC TN- 
60-29. 
Order from LC mi$3. 00, ph$6. 30 PB 152 639 
Part I: A reformulation of the loss of geomagnetically 
trapped particles due to scattering has been made. The 
result demonstrates the relative importance of the 
first and second spatial derivatives of the distribution 
function in determining the time derivative. The down- 
ward drift of mirror points appears as a valid concept 
whenever the first spatial derivative term is dominant. 
For low mirror points the coefficient of the second 
spatial derivative is much smaller than for the first 
derivative. Part Il: Accurate calculations have been 
made of the observed configuration of the Argus shells 
of geomagnetically. trapped electrons and the lower 
edge of the Van Allen belt of high energy protons. The 
method uses the adiabatic invariant theory of charged 
particle motion in a magnetic field. The calculations 
were based on the high order spherical harmonic ex- 
pansion of the geomagnetic field developed at the Air 
Force Special Weapons Center. This work is the first 
quantitative agreement of theory with the observed 
configurations. (Author) 


Cambridge U. (Gt. Brit. ). 
LOW ENERGY PION SCATTERING, by J. Hamilton 
and T. D. Spearman. Technical scientific note no. 9 
on Contract AF 61(052)233. June 60, 41p. 16 refs. 
AFOSR TN-60-1081. 
Order from LC mi$3. 30, ph$7. 80 PB 152 424 
Partial wave dispersion relations are used to investi- 
gate low energy s-wave pion-nucleon scattering. The 
various terms in the relations are examined. It is 
shown that the Born terms are very small, and the re- 
maining terms are of the same order of magnitude as 
the observed scattering amplitudes. The evidence for 
a low energy pion-pion interaction from s-wave pion- 
nucleon scattering is examined. A comparison of the 
dispersion relations, for s- and p-wave partial ampli- 
tudes is made. (Author) 


Cambridge U. (Gt. Brit. ). 
SOME SINGULARITIES OF SCATTERING AMPLI- 
TUDES ON UNPHYSICAL SHEETS, by J. Gunson and 
J. G. Taylor. Technical scientific note no. 11 on Con- 
tract AF 61(052)233. July 60, 1lp. AFOSR TN- 
60-1083. 
Order from LC mi$2. 40, ph$3. 30 PB 152 422 
An investigation of the consequences on unphysical 
sheets of a Mandelstam type representation holding 
for a two particle scattering amplitude on the physical 
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sheet is described. The domain of analyticity in the 
energy and momentum transfer variables is con- 
structed and compared with perturbation theory. A 
theorem on multiplication of singularities for 
Legendre polynomial expansions used in our discus- 
sion is proved. (Author) 


Cambridge U. (Gt. Brit.) 
UNITARITY AND THE MANDELSTAM REPRESEN- 
TATION, by R. W. Lardner. Technical scientific 
note no. 12 on Contract AF 61(052)233. July 60, 17p. 
AFOSR TN-60-1084. 
Order from LC mi$2. 40, ph$3. 30 PB 152 421 
The three particle terms in the unitarity expansion for 
a scattering amplitude are examined on the assump- 
tion that the relevant production amplitudes satisfy 
single dispersion relations. It is shown that they 
satisfy the Mandelstam representation. The proof is 
extended to the four particle terms. (Author) 


National Bureau of Standards, Washington, D. C. 
ON THE SCATTERING OF y RAYS BY NUCLEI, by 
U. Fano. Nov 60, 28p. 6 refs. Technical note 83° 
Order from OTS $0.75 PB 161 584 


The theory of scattering by electric dipole interaction 
is developed by tensorial techniques, which permit an 
early separation of geometric and dynamic factors. The 
geometric relationships are formulated in terms of 
variables that represent arbitrary partial polarization 
of the incident and scattered y rays. The relevant dy- 
namic properties of a nucleus are represented by a 
scalar, a vector, and a quadrupole polarizability. 
These polarizabilities correspond respectively to the 
values 0, 1, and 2 of the quantum number j which indi- 
cates the angular momentum transfer in the scattering 
process. The analysis of scattering according to angu- 
lar momentum transfer is compared to the ordinary 
theory of angular distributions. The nuclear polariza- 
bility is discussed from the standpoint of different 
models. The magnitudes of the three polarizabilities 
can be determined by experiments with unpolarized 
nuclei but with some degree of circular polarization of 
the y rays; linear polarization contributes no additional 
information. Nuclear polarization is required to deter- 
mine the phases of the polarizabilities. 


Instruments and Installations 


Naval Radiological Defense Lab., San Francisco, 
Calif. 
A SEARCH FOR IMPROVED NEUTRON SPECTROME: 
TER, by R. L. Mather, P. J. Cressman and J. R. 
Hubbard. 30 Oct 59, 18p. 22 refs. Research and 
development technical rept. USNRDL-TR-380; 
AD-230 420. 
Order from LC mi$2.40, ph$3. 30 PB 153 253 
This report released for sale to the public 14 Dec 60. 


A new type of spectrometer for measuring the energy 
distributior of neutrons is proposed. The proposal 

relies on a difference in electrical pulse shapes from 
a lithium crysta scintillator depending on the type of 
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event produced in the crystal. Pulse differences were 
demonstrated with stilbene crystals but differences 
could not be demonstrated with a commercial Li®(Eu) 
stal. Other lithium-containing scintillators are 
listed and further experiments proposed. (Author) 


Westinghouse Electric Corp., Baltimore, Md. 
Lio((Eu) NEUTRON SPECTROMETER, by J. C. Rit- 
ter, S. L. Ruby, and R. V. Babcock. Final rept. on 
Contract AF 19(604)5617. 15 Aug 60, 110p. 20 refs. 
Materials Engineering rept. no. 6033-4801-A; 
AFCRL TR-60-180. 

Order from LC mi$5. 70, ph$16. 80 PB 152 411 

Li®l(Eu) crystals provide a reasonably convenient 
high efficiency, moderate resolution, absolute neu- 
tron energy spectrometer in the energy range above 
1 mev. Line shapes for monoenergetic neutrons have 
been measured as a function of Eu doping and temper - 
ature. Voltage pulse height resolution of 12% for 
4.9 mev monoenergetic neutrons is obtained at liquid 
nitrogen temperature with a highly doped 
(0.15 mole %) Eu crystal. Information is presented 
on y-ray discrimination and the linearity between neu- 
tron energy and voltage pulse height. Such effects as 
light output pulse shape, light emission frequency, 
temperature, and crystal doping are considered. A 
design is given for a neutron energy spectrometer 
probe which operates at low temperatures. Methods 
for unscrambling neutron spectra are also given. 
(Author) 


Nuclear Engineering and Power 


Admiral Corp., Chicago, Ill. 

EVALUATION AND DEVELOPMENT OF MIL-C14157 
CAPACITORS FOR NUCLEAR RADIATION ENVIRON- 
MENT, by E. R. Pfaff. Scientific rept. no. 2 on Con- 
tract NObsr-77612. Jan 60, 30p. 8 refs. AD-234 120. 
Order from LC mi$2.70, ph$4.80 PB 148 979 


Gas evolution tests on various dielectric fluids indi- 
cated that bis(phenoxyphenyl) ether and monoisopropy1- 
biphenyl have promise. Capacitors impregnated with 
these fluids had low insulation resistance and the capac 
itance of monoisopropylbiphenyl impregnated capacitor 
increased by twenty per cent. Passively irradiated 
standard CPM08 capacitors exhibited low insulation 
resistance after irradiation and half of the units failed 
the dielectric breakdown test. Several different dielec- 
tric tissues are in the process of evaluation. (Author) 


Naval Research Lab., Washington, D. C. 
ENVIRONMENTAL ASPECTS OF THE NAVAL RE- 
SEARCH LABORATORY, by S. E. Golian, E. H. Bebbs 
and others. 23 Feb 54, 136p. 43 refs. NRL rept. 4308. 
Order from LC mi$6.90, ph$21.30 PB 153 O11 


This report released for sale to the public 2 Dec 60. 


An analysis of the environmental aspects of the Naval 
Research Laboratory has been made in connection with 
a nuclear reactor feasibility study. The environmental 
data is here gathered into one report. This study, 
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while not intended to be a comprehensive environmental 
report, considers such factors as topography, geology, 
geography, hydrography, hydrology, climatology, 
meteorology, seismography, sanitation, and back- 
ground radiation. (Author) 


Naval Research Lab., Washington, D. C. 
SUPPLEMENT TO PROPOSAL FOR NRL RESEARCH 
REACTOR, by E. H. Krause. 1 May 53, 89p. 31 refs. 
NRL rept. no. 4164, supp. to NRL rept. 4129; 

RD no. 257. 
Order from LC mi$4. 80, ph$13. 80 PB 153 012 
This report released for sale to the public 5 Dec 60. 


This report is intended to present additional hazard 
studies with respect to the proposed reactor, and to 
bring up to date the reactor and building designs. 


Nuclear Reactions 


Bartol Research Foundation, Franklin Inst. , 
Swarthmore, Pa. 
DETERMINATION OF NUCLEAR DISINTEGRATION 
ENERGIES, by C. E. Mandeville, D. M. Van Patter 
and others. Final rept. for 1 Nov 54-31 Oct 58 on Con- 
tract AF 18(600)1320. [1958] 82p. 291 refs. AFOSR- 
TR-59-28; AD-211 322. 
Order from LC mi$4. 80, ph$13. 80 PB 149 700 
Precise determinations were made of nuclear disinte- 
gration energies using a magnetic spectrometer for 
charged particles in conjunction with a Van de Graaff 
accelerator. 
Included in the report are: 

Q-value measurements for phosphorus and chlorine, 
pub. in The Physical Review 103:656-661, 1 Aug 56 
Nuclear reaction Q-value measurements made recently 
at the Bartol Research Foundation, pub. in Nuclear 
Masses and their Determination, Pergamon Press, 

1957, p. 99-108 

Comparison of masses obtained from mass-spectro- 
scopy and nuclear reaction data, pub. in Nuclear 
Masses and their Determination, Pergamon Press, 
1957, p. 143-160. j 

Q-value measurements for aluminum and chlorine, pub. 
in The Physical Review 106:1016-1019, 1 June 57 

Inelastic proton scattering from phosphorus and zinc, 
pub. in The Physical Review 107:171-175, 1 July 57 

Nuclear disintegration energies. II, pub. in Reviews of 
Modern Physics 29:757-766, Oct 57_ 

Levels in Cr90, Cr52, Cr53, and Cr54, pub. in The 
Physical Review 112:468-474, 15 Oct 58 

Proposed systematics for E2 transition probabilities of 
even-even nuclei, pub. in the Jnl. of the Franklin 
Inst. 266:411-413, Nov 58 


Illinois U., Urbana. 
A STUDY OF THE PROPERTIES OF RADIOACTIVE 
NUCLEI BY OPTICAL ORIENTATION, by Mark N. 
McDermott, Walter Bauer, and Donald Trimmer. 
Final rept. for Nov 59-July 60 on Contract 
AF 49(638)781. 1960, 5p. 2 refs. [AFOSR TR-60-82] 
Order from LC mi§$1. 80, ph$1. 80 PB 150 860 











Apparatus was designed and constructed for the de- 
termination of the spins and moments of Cd!07 and 
cd!09. The technique employed was essentially the 
well-known optical double resonance method of Bitter 
and Brossel. This technique requires a cadmium 
spectral lamp, a cadmium scattering bulb, a photo 
detector, controlled magnetic fields, and suitable po- 
larizing optics. Considerable effort was devoted to 
the development of intense spectral lamps. 


Istituto di Fisica dell'Universit&, Trieste (Italy). 
ON THE TOTAL SPECIFIC IONIZATION, by P. Budini, 
L. Taffara, and C. Viola. Scientific note no. 1 on 
Contract AF 61(052)211. 12 July 60, 28p. 13 refs. 
AFOSR-TN-60- 1086. 

Order from LC mi$2.70, ph$4.80 PB 152 420 
A method is given for calculating the absolute value of 
primary, secondary and total specific ionization gen- 
erated by a ionizing particle traversing a given me- 
dium. Density effect is taken into account. Numerical, 
results are given for H and He and compared with 
existing experimental data. It is shown that primary 
ionization presents higher relativistic increase (lower 
density effect), than total ionization when the dilution 
of secondary ionization is felt. Further primary ioni- 
zation is independent of maximum transferable energy 
in close collisions which on the contrary influences 
sensibly ionization of higher generations. Simplified 
formulae are given where the influence of the physical 
characteristic of the medium oa the phenomenon ap- 
pears evident and which are apt to be compared with 
the experimental results. (Author) 


Pittsburgh U., Pa. 
CHARGE TRANSFER IN MOLECULAR HYDROGEN, 
by T. F. Tuan (Doctoral thesis) and E. Gerjuoy. Tech- 
nical rept. no. 11 on Capture-Loss and Ionization 
Cross-Sections of Ions and Neutral Particles, Contract 
Nonr-624(06). Feb 60, 30p. 20 refs. AD-237 493. 
Order from LC mi$2.70, ph$4.80 PB 147 542 


The effects of the molecule of electron capture by 
protons in hydrogen gas were investigated in first Born 
approximation with different types of electronic wave 
functions. It always was supposed (1) that if the inci- 
dent proton velocity is large compared to electronic 
velocities, molecular effects may be neglected, and (2! 
that one may then assume that one Hz molecule is 
equivalent to two hydrogen atoms for purposes of 
charge transfer. Instead, it appears that charge trans- 
fer in Hg at high energies bears no simple relationship 
to charge transfer in atomic hydrogen. In particular, 
among other effects, it is found that (1) in the high 
energy limit 1/2¢)4 =1.2 - 1.4%, and (2) at lower 
energies there is important interference between the 
capture amplitudes from the two atoms in the mole- 
cule. It also is found that transitions to ungerade 
states of H+ although unimportant in the energy 
range of present experiments, become appreciable at 
high energies. (Author) 


Pittsburgh U., Pa. 
DETECTION OF NEGATIVE IONS FORMED BY 
CHARGE TRANSFER, by T. M. Donahue and 
F. Hushfar. Technical rept. no. 13 on Capture-Loss 
and Ionization Cross-Sections of Ions and Neutral 
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Particles, Contract Nonr-642(06). Dec 59, 4p. 2 refs. 
AD- 233 004. 

Order from LC mi$1.80, ph$1.80 PB 152 133 
A mass spectrometer was designed to detect and 
identify the negative ions formed in gases through 
which atomic H beams pass. H™ ions occurred at 
energies of 13 to 19 Kev for the incoming atom in Hp). 
H~- and O° occurred in H20 vapor and in air, and O° 
was found in 02. No negative ions were detected in N, 
He, or Ar. In CO the cross sections for negative ion 
formation at the electron loss maxima occurring at 12, 
13.75, and 16.29 Kev were 4.6, 5, and 5.8 times as 
large as at the minimum which occurred at 14. 34 Key 
and 3, 3.4, and 3.9 times as large as the much less 
pronounced minimum at 17,42 Kev. At 12 Kev the 
cross section for negative ion formation was meas- 
ured crudely to be of the order of 107! sqcm. The 
predominant ion in the 12 Kev peak is CO” and C™ 
first was found in the 34 Kev peak. According to the 
mechanism of ion formation proposed, the electron 
carried by the H atom did not have enough energy to 
dissociate CO below 12.55 Kev. 


Pittsburgh U., Pa. 
FORMATION OF NEGATIVE IONS IN CO BY ELEC- 
TRON CAPTURE FROM FAST HYDROGEN ATOMS, 
by T. M. Donahue and F. Hushfar. Technical rept. 
no. 10 on Capture-Loss and Ionization Cross-Sections 
of Ions and Neutral Particles, Contract Nonr-624(06). 
Nov 59, 9p. 6 refs. 


Order from LC mi$1.80, ph$1.80 PB 150 857 


Plasmadyne Corp., Santa Ana, Calif. 
CALCULATION OF COLLISION CROSS SECTIONS 
BY USE OF RELAXATION TECHNIQUES, by Emil J. 
Hellund. Rept. for May 59-June 60 on Research on 
Particle Dynamics, Contract AF 33(616)6698. Aug 60, 
33p. ARL Technical rept. 60-303. 
Order from OTS $1.00 PB 171 163 
The report discusses the methods of calculating colli- 
sion cross sections and the advantage of using the 
“relaxation method". IS-2S and IS-2P excitation reac- 
tions of electron with hydrogen atoms are calculated. 
The detailed steps of calculus are outlined, and the 
computed results are compared with those by experi- 
ments of other investigators. Interpretations on the 
discrepancies by different authors are made and dis- 
cussed. Further applications of the relaxation method 
are suggested. (Author) 


Vienna U. (Austria). 
THE TWO MESON APPROXIMATION FOR THE 
REAL NUCLEON, by G. Eder. Scientific note no. 3 
on Contract AF 61(052)265. 24 May 60, 14p. 6 refs. 
AFOSR-TN-60-710. 
Order from LC mi$2.40, ph$3.30 PB 152 482 
The method of momenta proposed by F. Halpern is 
applied to the description of the real nucleon state in 
the two meson approximation. The static model of 
Chew and Low for an extended source has been used. 
It seems possible to get a weakly coupled model which 
gives a good value of f2 and which fits rather well the 
sum rules for the pion nucleon scattering amplitudes. 
(Author) 
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Radioactivity 


Air Force Cambridge Research Center, Bedford, 
Mass. 
A DIFFUSION-DEPOSITION MODEL FOR IN-FLIGHT 
RELEASE OF FISSION FRAGMENTS, by 
M. L. Barad, D. A. Haugen, and J. J. Fuquay (General 
Electric Co.): June 60, 36p. 15 refs. Air Force 
Surveys in Geophysics no. 123; AFCRC-TN-60- 400. 
Order from LC mi$3. 00, ph$6. 30 PB 152 283 


A diffusion-deposition model is developed for use in 
estimating dosage levels due to in-flight release of 
fission fragments from a nuclear-powered aircraft. 
The model is based on the work of Sutton for diffusion 
and the work of Chamberlain for deposition. The model 
considers an elevated instantaneous point source and 
an elevated instantaneous line source oriented at an 
arbitrary angle to the mean wind direction. Suggested 
values of the various deposition, rain-out, and diffu- 
sion parameters to be used with the model are pre- 
sented along with a qualitative discussion of the uncer- 
tainties of the model and the suggested parameters. 
(Author) 


Naval Radiological Defense Lab., San Francisco, 
Calif. 
A FALLOUT PLOTTING DEVICE, by E. A. Schuert. 
30 Nov 56, 17p. Research and Development technical 
rept. USNRDL-TR-127; AD-124 406. 
Order from LC mi$2.40, ph$3.30 PB 152 795 
This report released for sale to the public 16 Dec 60. 


A fallout plotting device was developed. The method 
requires no drafting equipment and is ideally suited for 
field use. At Operation REDWING it was found that un- 
trained personnel could quickly become proficient in 
its employment. (Author) 


Radiation Effects Information Center, Battelle 

Memorial Inst., Columbus, Ohio. 
MONTHLY ACCESSION LIST 30. Rept. for 1 Nov- 
30 Nov 59 on Contract AF 33(616)6564; continuation of 
AF 33(616)5171. 15 Dec 59, 2l1p. 68 refs. REIC 
Accession List 30; AD-230 184. 
Order from LC mi$2.70, ph$4.80 PB 153 258 
This report released for sale to the public 16 Dec 60. 


Contents: 

Electrical and electronic systems 
Polymeric materials 

Fuels, lubricants, and hydraulic fluids 
Metals and alloys 

Organic chemicals 

Inorganic chemicals 

Dosimetry 

Space radiation 


Stevens Inst. of Tech., Hoboken, N. J. 
LITERATURE SURVEY ON THE EFFECTS OF 
RADIATION ON ELECTRON TUBE MATERIALS, by 
E. R. Johnson. Quarterly rept. no. 10, 1 Sep-30 
Nov 59, on Contract DA 36-039-sc-73146. [1959] 60p. 
9 refs; AD-232 188. 


Order from LC mi$3. 60, ph$9. 30 PB 149 714 
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Subminiature tube types Sylyania 6111, 5902, 6943, 
5840, 5905, subminature gas thyratron type 5643, and 
ceramic tube types SN-1724, SW-2225, and SN-2146, 
when exposed to a total integrated dose of 1016 nvt, 
show no significant change in electrical characteristics. 
A decrease in dynamic hum has been found in the irradi- 
ated tubes. (Author) (See also PB 149 713) 


PERSONNEL SUPPLIES AND 
PERSONAL EQUIPMENT 


Aeronautical Research Lab., Wright Air Develop- 

ment Div., Wright-Patterson AFB, Ohio. 
THERMAL ANALYSIS OF SPACE SUITS IN ORBIT, 
by Thomas F. Irvine, Jr. (North Carolina State Coll.) 
and Kenneth R. Cramer. Rept. on Equipment for Life 
Support in Flight Operations. May 60, 2lp. WADD 
Technical note 60-145. 
Order from OTS $0.75 PB 171 143 
The thermal analysis of a model space suit in orbit is 
presented as a guide for designers and as a basis for 
more extensive studies for the prediction of a suited 
man's thermal environment in an earth orbit. Results 
demonstrate the feasibility of passive suit-tempera- 
ture control through the proper choice of materials 
and surface spectral properties. (Author) 


Quartermaster Field Evaluation Agency, Fort Lee, 

Va. 
AN INVESTIGATION TO DETERMINE A PRACTI- 
CAL, PRECISE AND RELIABLE METHOD FOR DE- 
TECTING LEAKS IN RUBBER HANDWEAR, by James 
C. Perkins, Jr. Mar 60, 35p. 7 refs. Technical rept. 
R-6; FEA MRS 6001. 
Order from LC mi$3. 00, ph$6. 30 PB 149 674 
This study was conducted to develop a practical, pre- 
cise, and reliable method of inspecting rubber protec - 
tive handwear under field test conditions. Three 
methods were tested. They are (1) high definition 
fluoroscopy, (2) halogen detector and, (3) infrared 
nitrous oxide analyzer. Each of these methods em- 
ploys a tracer gas and a detector or sensing element. 
The leak detector tracer gas (halogen) was found to be 
the most satisfactory method for making determina - 
tions of rubber handwear serviceability. (Author) 


PHYSICS 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 3. PHYSICS (PART I). 486p. 
Order from OTS $3.75 PB 171 002 


Contents: 

Multiple subfields of physics 
Astronomy and astrophysics 
Atomic and molecular physics 


Biophysics 
Electricity and magnetism 





Electromagnetic waves 
Electron physics 

Heat and thermodynamics 
Light and optics 

Nuclear physics 

Sound and acoustics 

(See also PB i61 135) 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 4. PHYSICS (PART II) AND GEO- 
PHYSICAL SCIENCES. 470p. 
Order from OTS $3.75 PB 171 003 
Contents: 
Physics (Part II): 
Mechanics (except solid state) 
Solid state physics 
Geophysical Sciences: 
Cartography and geodesy 
Earth physics 
Geography 
Geology and geophysics 
Meteorology 
(See also PB 161 136) 








Centro di Studio per la Fisica Delle Microonde 
(Italy). 
DESIGN, DEVELOPMENT AND TEST OF AN AD- 
VANCED, FIXED POSITION RADIO ASTRONOMY 
ANTENNA, by P. F. Checcacci, L.Ronchi, and 
V. Russo. Final rept. on Contract AF 61(052)234. 
Apr 60, 37p. 6 refs. AFCRL-TR-60- 186. 
Order from LC mi$3. 00, ph$6. 30 PB 152 201 


A type of microwave antenna was previously studied 
which seemed to present particularly suitable features 
for application to radioastronomy. This antenna may 
be called a ‘stepped zone spherical mirror’. The pre- 


sent report studies a method for improving the perform- 


ance of this mirror, and, at the same time, investi- 
gates the possibility of obtaining other mirrors with 
more suitable features than the preceding one, starting 
from the same principle of stepping the reflecting 
surface. 


Acoustics 


Chesapeake Instrument Corp., Shadyside, Md. 
RADIATION IMPEDANCE OF ARRAYS OF FINITE 
SPHERICAL SOURCES, by B. D. Simmofis. Technical 
rept. on [Contract Nonr-3087(00)] 15 Aug 60, 19p. 

14 refs. CIC no. 123; AD-243 127. 
Order from LC mi$2.40, ph$3.30 PB 150 833 
Calculations were obtained of the radiation impedance 
of acoustic arrays consisting of simple spherical 
sources of finite radii. These results apply to arrays 
at low frequencies such that the dimensions of individ- 
ual elements are small compared to a wavelength. By 
varying the radii of the spheres the overall dimensions 
of the array can be varied, or, with given dimension 
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of the array, the amount of packing can be varied. Re- 
sults are given for the radiation resistance of square 
arrays consisting of sixteen and twenty-five elements. 
(Author) 


John Carroll U., Cleveland, Ohio. 
ULTRASONIC ABSORPTION IN ETHYL ACETATE, by 
E. F. Carome and S. R. Burlage. Technical rept. 
no. | on Contract Nonr-2577(01). 15 Dec 59, 7p. 
8 refs. AD-230 596. 
Order from LC mi$1. 80, ph$1. 80 PB 152 150 
Measurements of ultrasonic absorption in ethyl acetate 
in the range 2 - 20 Mc indicate the relaxation frequency 
below 10 Mc reported by various investigators is spur- 
ious and probably due to diffraction effects. (Author) 


Naval Research Lab., Washington, D. C. 
THE MECHANICAL SELF RESISTANCE AND THE 
MECHANICAL MUTUAL RESISTANCE OF AN UN- 
BAFFLED RIGID DISK (Ka<1) RADIATING SOUND 
FROM A SINGLE FACE INTO AN ACOUSTIC ME- 
DIUM, by S. Hanish. Interim rept. 24 Oct 60, 54p. 
12 refs. NRL rept. 5538. , 
Order from LC mi$3.60, ph$9.30 PB 149 298 
The acoustic radiation properties of an unbaffled, rigid, 
oscillating disk (ka< 1) are reviewed in the light of 
Gutin's theory of superposition and Bouwkamp's analysis 
Two such unbaffled, rigid pistons are placed in juxta- 
position in a plane and are driven with equal velocity 
amplitude. Formulas for the radiation characteristic 
and mechanical radiation resistance of the pair as a 
function of separation distance d are derived. From 
these formulas the mechanical self-resistance coef- 
ficient and the mechanical mutual resistance coefficient 
for separation distance up to kd = 25 are deduced. 
Tables of self and mutual radiation resistance for an 
unbaffled, rigid disk are computed out and printed in 
the appendix. (Author) 


Naval Research Lab., Washington, D. C. 
THE RADIATION MECHANICAL IMPEDANCE OF 
MULTIZONE RADIATORS IN A PROLATE SPHE- 
ROIDAL BAFFLE, by S. Hanish. Interim rept. 
4 Oct 60, 12p. 4 refs. NRL rept. 5515. 
Order from OTS $2. 40, ph$3. 30 PB 147 964 
The velocity potential of many zonal radiators in a 
rigid prolate spheroidal baffle each vibrating with a 
given velocity amplitude and phase is derived analyti- 
cally. The total mechanical radiation impedance of 
the array is then derived from the velocity potential 
by a series of integrations. Individual elements of 
this total are identified as the self and mutual radi- 
ation impedance of two ring zones. Procedures for 
simplifying numerical computation are discussed. 
Actual computations are reserved for a companion 
report. (Author) 


Naval Research Lab., Washington, D. C. 
THE USE OF SPHEROIDAL WAVE FUNCTIONS IN 
THE EMPIRICAL DESCRIPTION OF SCALAR WAVE 
FIELDS, by S. Hanish. Interim rept. 4 Oct 60, 10p. 
4 refs. NRL rept. 5514. 


Order from LC mi$1.80, ph$1.80 PB 147 963 
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The empirical description of scalar wave fields by 
spherical wave functions with experimentally deter - 
mined expansion coefficients is critically reviewed 
and its restrictions to spherical surfaces of measure- 
ment noted. To avoid these restrictions a modified 
theory is developed which abandons spherical wave 
functions in favor of spheroidal wave functions thereby 
permitting measurement over ellipsoidal surfaces. 
Formulas are developed for determining the analytical 
and empirical expansion coefficients of scalar wave 
fields in spheroidal wave functions. Traveling waves 
and standing waves in echoic chambers are analyti- 
cally separated, and formulas for the far-field direc- 
tivity patterns are obtained. (Author) 


Electricity and Magnetism 


British Columbia U. (Canada). 
WORLD WIDE CHARACTERISTICS OF GEOMAG- 
NETIC MICROPULSATIONS, by J. A. Jacobs and 
K. Sinno. Scientific rept. no. 2 on Contract 
AF 19(604)4068. 11 Apr 60, 59p. 22 refs. AFCRC- 
TN-60-436; AD-243 464. 
Order from LC mi$3. 60, ph$9. 30 PB 152 208 
A detailed investigation is carried out on geomagnetic 
micropulsations recorded by rapid-run magnetograms 
during the I. G. Y. (1957-1958) from 17 observatories 
as widely distributed geographically as possible. A 
number of well defined cases (14 Pt's and 3 Pc's) are 
investigated in detail. Diurnal and world wide char- 
acteristics are derived and the equivalent overhead 
current systems which may give rise to the micropul- 
sations are constructed. Attention is drawn to the oc- 
currence of long period, continuous pulsations (called 
LPc's) which have a longer period than Pc's and usually 
appear simultaneously with Pc's in polar regions. 
(Author) 


Electrical Engineering Research Lab., U. of Texas, 
Austin. 
INITIAL OBSERVATIONS OF EARTH CURRENT 
AND MAGNETIC FIELD MICROPULSATIONS, by 
George Hopkins, Jr., P. F. Law and R. R. Boothe, Jr. 
Rept. on Contract Nonr-375(01). 23 Dec 59, 29p. 
3 refs. Rept. no. 112. 
Order from LC mi$2. 70, ph$4. 80 PB 152 159 
This may be considered a progress report on the de- 
velopment of systems for the measurement of geomag- 
netic and earth current micropulsations. The present 
systems and their development are outlined, along 
with current plans for their improvement and refine - 
ment. Typical data samples and preliminary power 
spectra are included. (Author) 


Electrical Engineering Research Lab., U. of Texas, 
Austin. 

A SURVEY OF THE CHARACTERISTICS AND 
ORIGINS OF GEOMAGNETIC MICROPULSATIONS, 
by P. F. Law and R. R. Boothe, Jr. Rept. on Contract 
Nonr-375(01). 1 Dec 59, 21p. 19 refs. Rept. no. 111. 
Order from LC mi$2. 70, ph$4. 80 PB 152 158 
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This report is a review of observations and theories 
pertaining to very low frequency fluctuations of the 
earth's magnetic field as reported by investigators in 
the field. These fluctuations, called micropulsations, 
are of the order of a few gamma in amplitude and have 
periods ranging from 0. | second to 10 minutes. Re- 
ported observations include the frequency of occur- 
rence of these pulsations and their diurnal variation, 
the amplitude and duration of the pulsations, and solar - 
geophysical relationships. Several theories given in 
the literature as to the origin of these micropulsations 
are presented, the principle argument being based 
upon hydromagnetic oscillations initiated by the in- 
vasion of ionized particles of solar origin. A method 
of ion density prediction from micropulsation data is 
aiso included. For detecting micropulsations, the 
principal types of sensing elements used are large 
air-core coils or smaller mu-metal core coils. Vari- 
ous types of D-C amplification systems are used to 
obtain the necessary gain. These systems include in- 
tegrating circuits having about one minute time con- 
stants to give an output which is proportional to the 
measured flux density. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
A SIMPLE NULL-INDICATING SATURABLE-CORE 
MAGNETOMETER FOR THE DETECTION OF 
STATIC MAGNETIC FIELDS, by E. P. McCurley and 
C. Blake. Rept. on Contract AF 19(604)5200. 
15 Apr 59, 8p. l ref. Technical rept. no. 202; 
AD-215 625. 
Order from LC mi§1. 80, ph$1. 80 PB 152 301 
The construction of a simple null-indicating magne- 
tometer employing a saturable core is described. The 
device is useful for detecting static magnetic fields of 
the order of 0, 1 millioersted. It was built to enable 
the establishment of a near zero magnetic field over a 
limited volume by means of pairs of Helmholtz coils. 
A test signal incorporated into the instrument affords 
a check on the sensitivity. (Author) 


National Cash Register Co. , Hawthorne, Calif. 
RESEARCH ON MAGNETIC ROD STORAGE AND 
SWITCHING DEVICE, by A. J. Kolk. Final research 
rept. on Contract AF 19(604)5890. 31 July 60, 105p. 
18 refs. AFCRL-TR-60-182. 
Order from LC mi$5. 70, ph$16. 80 PB 152 520 
This report presents the results of a study concerned 
with the magnetic properties of thin film, iron-nickel 
alloys electrodeposited in a Rod configuration. These 
properties were found to be critically influenced by the 
physical condition of the conducting substrate surface. 
Silvered-glass and beryllium-copper substrates were 
subjected to intensive investigation. The effects of 
varying other plating parameters such as current den- 
sity, pH, bath composition, temperature, organic ad- 
ditives, plating time, and the presence of an axial mag- 
netic field were also studied. Electron micrographs 
were made of the substrate surface and the plate at dif- 
ferent plate thicknesses. An attempt was made to cor- 
relate residual stress measurements with the proper- 
ties of the plate. Preferred orientation in the plate was 
investigated by means of X-ray diffraction techniques. 
Finally, a series of experimental switching curves 
were determined and a mechanism for the switching 
phenomena proposed. (Author) 








Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
FERROELECTRICITY AND FERROMAGNETISM. 
Sep 60, 19p. 330 refs. OTS Selective Bibliography 
SB-434. 
Order from OTS $0.10 


OTS SB-434 


A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. This bibliography in- 
cludes PB reports, AEC material and translations on 
ferrites, ferroelectricity and ferromagnetism added 
to the OTS collection during the period 1950 to 
October 1960. 


Springfield Armory, Mass. 
MAGNETIC METHOD OF MEASURING DISPLACE- 
MENT AND VELOCITY: APPLICATION AS FUNC- 
TION GENERATOR, by H. P. Hatch. Rept. on Basic 
Studies in Ordnance Engineering. 15 Aug 60, 15p. 
SA-TR20-6005. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 394 
A study was made to investigate geometry and core 
materials to increase the linear displacement range of 
Springfield Armory magnetic displacement transducer, 
to investigate a direct-current version responding di- 
rectly to velocity of motion, and to explore the feasi- 
bility of using this device as a function generator. It 
appears feasible from experimental work that displace- 
ments greater than 5 inches can be measured. The 
output of the d.c. excited transducer is linear with re- 
spect to armature velocity. However, because of the 
large transverse response, the measurement of veloc- 
ity appears impractical for all applications except 
those in which the armature is constrained to only one 
plane of motion. The displacement transducer can be 
described by a rotated cam. Experimental procedure 
is given, and results discussed. (Author) 


Wisconsin U. , Madison. 
USE OF THE FARADAY EFFECT IN DETECTING 
SMALL CHANGES IN THE EARTH'S MAGNETIC 
FIELD AND MEASUREMENTS OF THE FARADAY 
EFFECT IN GASES AND VAPORS, by L. R. Ingersoll 
and D. H. Liebenberg. Final rept. for 15 June 50-1959] 
on Contract Nonr-07100. [1960] 36p. 21 refs. 
AD-242 160. 
Order from LC mi$3. 00, ph$6. 30 PB 149 909 
A photoelectric method of measuring magneto-optical 
rotations as small as 1" of arc was developed. The 
apparatus was used initially to determine the small 
magnitude short period changes in the earth's local 
magnetic field to an accuracy of 1 part in 1440 of the 
horizontal component. Verdet constants at 22 wave- 
lengths throughout the spectral range 3695 to 9875A 
were measured for the following gases: helium, neon, 
argon, krypton, xenon, nitrogen, oxygen, hydrogen, 
deuterium, nitrous oxide, carbon monoxide, carbon 
dioxide, sulfur hexafloride, Freon-12, sulfur dioxide, 
ammonia, methane, ethane, acetylene, propane, cy- 
clopropane, ethylene, n-Butane, isobutane, water 
vapor, deuterium oxide, ethyl alcohols, methyl alcohol, 
chloroform, ether, carbon disulfide, and carbon tetra- 
cloride. The Verdet constants of the liquids were 
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measured also for the liquid of the last eight listed va- 
pors. Pressure and temperature dependences were 
measured in the ranges 10cm Hg to 220cm Hg and 20° 
to 50°C, respectively. Comparison is made with the 
results of other investigations where possible and a 
discussion of the results in terms of the current theory 
is presented for some of the simpler gases. (Author) 


Electronics 


Battelle Memorial Inst. , Columbus, Ohio. 
INVESTIGATIONS OF RARE-EARTH OXIDE CATH- 
ODES, by J. B. Baker and G. B. Gaines. Scientific rept. 
no. 4 on Contract AF 19(604)5691. 1 Aug 60, 16p. 
AFCRL-TN-60-977. 

Order from LC mi$2.40, ph$3.30 PB 152 538 
Thermionic emission was determined far a mixture of 
neodymium and gadolinium oxides on refractory-metal 
bases of tantalum and molybdenum, as well as for an 
additional sample on an undoped tungsten wire. The 
emission level at 1400°C was about 0.15 to 0.35 
amp/cm2 for all cathodes. Prospects appear good for 
obtaining higher currents by adding reducing agents to 
the coating. (Author) (See also PB 150 424) 


Electronic Communications, Inc., Timonium, Md. 
SURFACE-WAVE PROPAGATION ON A DIELECTRIC 
ROD OF ELLIPTIC CROSS SECTION, by Marcia J. 
King and James C. Wiltse. Scientific rept. no. 1 on 
Contract AF 19(604)5475. Aug 60, 70p. 10 refs. 
AFCRL-TN-60-962. 

Order from LC mi$2.90, ph$10.80 PB 152 524 
The problem of wave propagation on a dielectric rod of 
elliptical cross section is analyzed in detail. Formal 
solutions are derived for the field quantities and propa- 
gation constants for various modes, and some numeri- 
cal results are also given. A special technique is em- 
ployed to remove some of the complexity which arises 
when the infinite-series representations are used in the 
boundary condition equations. By a general analysis it 
is found that field components may be represented in 
one region by terms involving only Mathieu functions of 
one specific order. The field components in the second 
region must then be represented by an infinite series, 
but the problem is nonetheless sufficiently simplified 
to permit one to obtain modal descriptions. The 
elliptical solutions obtained here describe modes which 
go smoothly over to the known circular modes as the 
ellipse degenerates to a circle. Other elliptic modes 
also appear to be possible but are not present when the 
ellipse goes to a circle. “Cut-off'' behavior of several 
of the elliptic modes is analyzed (in particular, for 
eccentricity close to unity). As in the circular rod, 
there appears to be one dominant mode which has zero 
cut-off frequency. Certain simplifications which ap- 
pear in the solutions are discussed for the case when 
the ellipse degenerates to the flat "tape". (Author) 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
IMPLICATIONS OF PARITY NONCONSERVATION AND 
TIME REVERSAL NONINVARIANCE IN ELECTRO- 
MAGNETIC INTERACTIONS, by Mendel Sachs. Tech- 
nical rept. 31 Dec 58, 32p. 23 refs. LMSD-48373. 
Order from LC mi$3.00, ph$6. 30 PB 148 700 
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An investigation of implications of parity nonconserva- 
tion and time reversal noninvariance in electromagnetic 
interactions is carried out in terms of a theory which 
maintains the basic postulates of the theory of relativity 
and preserves Maxwell's field equations. The theory is 
constructed by generalizing the electromagnetic four- 
potential so as to include an axial-vector part as well 
as a vector part. The axial-vector part is chosen so as 
to reverse the roles played by the electric and magnetic 
field variables in interactions with charged spin one- 
half particles. A qualitative discussion of atomic and 
paramagnetic resonance spectra is given in the light of 
the present theory. It is pointed out that the effects of 
the theory are optimized when applied to bound systems 
subjected to noncentral electric potentials. (Author) 


Oxford U. (Gt. Brit.). 
UNDULATOR EXPERIMENTS AND HARMONICS FROM 
A MICROWAVE GAS DISCHARGE, by H. Motz and 
D. Walsh. Technical note no. 7 on Contract 
AF 61(514)1183. June 60, Lip. 4 refs. AFOSR TN- 
60-1043. 


Order from LC mi$2.40, ph$3.30 PB 152 487 


Rome Air Development Center, Griffiss AFB, N. Y. 
MEASUREMENT OF HALL VOLTAGES AT MICRO- 
WAVE FREQUENCIES, by Anthony D. Rugari. Sep 60, 
l6p. 7 refs. RADC TN-60-164. 
Order from LC mi$2.40, ph$3.30 PB 152 405 
The measurement of Hall voltages at frequencies of 
3500 and 9050 mc/s and its application to the measure- 
ment of microwave power is described. The Hall crys- 
tals used were fabricated from indium arsenide and 
indium arsenide phosphide, both members of the semi- 
conductor class known as the intermetallic compounds. 
These materials were chosen because they possess a 
large electron mobility at room temperature, and thus 
exhibit a pronounced Hall effect capability. Measure- 
ment of power at a frequency of 3500 mc/s is dis- 
cussed. The results obtained show approximately two 
orders of magntidue of improvement over other re- 
ported work in this area. These are believed to be the 
first reported measurements of a Hall voltage at micro- 
wave frequencies with the intermetallic compounds and 
indicate the feasibility of an automatic field power ~ 
measuring instrument using the Hall effect. (Author) 


Molecular Physics and Spectroscopy 


Kansas State U., Manhattan. 

THE SPECTRA OF NITROGEN OXIDES. IL THE 
UREY-BRADLEY FORCE CONSTANTS IN NoO, AND 
THE INFRARED SPECTRUM OF SOLID N %,! by 

L C. Hisatsune. Scientific rept. no. 2 on ract 

AF 19(604)2255 and Public Health Research Grant S-63. 
Feb 60, Sip. 29 refs. AFCRC TN-60-277; AD-235 037. 
Order from LC mi$3. 60, ph$9. 30 PB 148 716 


Force constants have been calculated for nitrogen di- 
oxide, nitrite ion, and dinitrogen tetroxide. For the 
latter molecule, an IBM 650 Digital Computer has been 
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programmed. The results of these calculations sub- 
stantiate the assignment of the fundamentals made pre- 
viously and also the existence of pronounced interac- 
tion of the two nitro groups in N90,4. The infrared 
spectrum of nh O, in the solid phase between 2 and 
35 p has been obtained. Approximate temperature de- 
pendence of the solid spectrum has also been investi- 
gated. The complete infrared and Raman spectra of 
204 are summarized and interpreted. -(Author) 

( also PB 143 667). 


Kansas State U., Manhattan. 
THE SPECTRA OF NITROGEN OXIDES. Ill. THE 
SPECTRUM OF N203, byl. C. Hisatsune. Scientific 
rept. no. 3 on Contract AF 19604)2255 and Public 
Health Service Research Grant S-63. Feb 60, 42p. 
30 refs. AFCRC-TN-60-263; AD-235 038. 
Order from LC mi$3. 30, ph$7. 80 PB 148 712 
The infrared spectra of N2‘03 in the_liquid and solid 
phases, the infrared spectrum of N4°O3 solid, and the 
Raman spectrum of N 403 in methylene chloride solu- 
tions are reported in this document. Statistical entropy 
calculations have been made which indicate that both 
the torsional frequency and the potential barrier against 
internal rotation about the NN bond are very low. The 
temperature dependence studies of the N203 solid 
spectrum have also been made and they show that an 
unstable isomer of N9O3 exists. (Author) 


Mellon Inst. , Pittsburgh, Pa. 
INFRARED SPECTRUM OF SINGLE CRYSTALS OF 
LiOH, LiOD AND LiOH: LiOD, by R. M. Hexter. Rept. 
on Contract ‘AF 4%638)542. 16 Mar 60, 36p. 18 refs. 
AFOSR -TN-60-404; AD-243 658. 
Order from LC mi$3. 00, ph$6. 30 PB 152 076 
High resolution infrared absorption spectra of single 
crystals of LiOD and of the solid solution LiOH- LiOD 
are reported. These are compared with each other and 
with the spectrum of monocrystalline LiOH. Compari- 
sons with the spectra of Mg(OH)2 and Ca(OH)? are also 
made. The differences in selection rules for the two 
types of hydroxides are discussed together with dif - 
ferences in spectra to be expected upon changing the 
mass of the cation and upon deuterium substitution. 
The discussion is in terms of the current theory of the 
spectra of such crystals. It is concluded that the com- 
plex spectrum of these minerals in the high frequency 
region (2000 - 5000 cm~!) is entirely due to OH™ (or 
OD~) ion motion. The motion is quite localized; the 
motions of the several OH” ions or the crystal are 
poorly coupled. (Author) 


Michelson Labs. , Naval Ordnance Test Station, 

China Lake, Calif. : 
ADVANCEMENTS IN MICROSPECTROSCOPY, by 
Robert F. Hummer. Jan 60, 8p. 5 refs. Technical 
Article 2; NOTS TP 2372; AD-232 815. 
Order from LC mi$1. 80, ph$1. 80 PB 148 681 
This article discusses some recent refinements in 
color-translation equipment. It describes a new sys- 
tem of translating invisible colors to visible ones so 
that the application of the technique is more precise 
and more useful to chemical and biological research 
scientists. (Author) 









Noyes Chemical Lab., U. of Illinois, Urbana. 

RATE PROCESSES AND NMR SPECTRA. III. PROTON 
EXCHANGE AND HYDROLYSIS OF AMIDES, by 

A. Saika. Technical rept. no. 25 on Contract Nonr- 
1834(13). 16 Dec 59, 2lp. 17 refs. AD-230 474. 

Order from LC mi$2. 70, ph$4. 80 PB 152 094 


The chemical exchange of the NH protons in pure 
liquid N-methylformamide (NMF) and N-methylacet- 
amide (NMA) and the hydrolysis of the compounds in 
acid solution proton magnetic resonance methods. The 
activation energy required for exchange among the NH 
protons is found to be 14 +2 kcal mole~! for both NMF 
and MNA. The rate constants of the acid hydrolysis 
were determined at three different temperatures, giv- 
ing activation energies of 13 +3 and 15 +3 kcal mole~! 
for the hydrolysis of NMF and NMA respectively. The 
relationship between the proton exchange and the acid 
hydrolysis is discussed, and it is proposed that the 
N-protonated form of the amides is that which under- 
goes the acid hydrolysis. (Author). 


University of Southern California. Engineering 

Center, Los Angeles. 
MOMENT EQUATIONS AND BOUNDARY CONDI- 
TIONS FOR MAGNETO-GAS DYNAMICS, by 
Hsun-Tiao Yang. Technical note on Contract 
AF 18(603)95. 29 July 60, 58p. 10 refs. USCEC 
rept. 56-216; AFOSR~TN-60-963. 
Order from LC mi$3.60, ph$9.30 PB 152 549 
Based on the work of Burgers and particularly of 
Kolodner, moment equations are obtained from the 
Boltzmann equation for a conducting gas in electric and 
magnetic fields. The moment equations consist of the 
conservation equations of mass, momentum, and 
energy with arbitrary stress and heat flux; and the 
constitutive equations of stress and heat flux. By 
assuming the Grad distribution function and slight ioni- 
zation, it is possible to obtain relatively simple stress 
and heat flux eyuations yielding single-fluid descriptior 
of the gas mixture. The associated boundary condi- 
tions are obtained by taking the assumed distribution 
function and applying conservation laws near the wall. 
These moment equations and boundary conditions 
together with Maxwell's electromagnetic equations and 
their boundary conditions form a determinate system 
to describe the dynamics of a rarefield conducting gas 
in electric and magnetic fields. This system includes, 
as limiting cases, both the Grad thirteen-moment 
equations for rarefield gases and the usual continuum 
magneto-gas dynamic equations. (Author) 


Solid State Physics 


Avco-[Everett] Research Lab. [Mass. ] 
THERMAL CONDUCTIVITY OF CLEAR FUSED 
SILICA AT HIGH TEMPERATURES, by Kurt L. Wray 
and Thomas J. Connolly. Rept. on Contract 
AF 04(647)278. Feb 59, 15p. 2 refs. Research 
rept. 44; AD-211 724. 
Order from LC mi$2.40, ph$3.30 PB 149 669 
The thermal conductivity of clear fused silica was 
measured over the temperature range 300 - 2100°K in 





an experiment which minimized radiative energy 
transport. This was a steady state experiment involvy- 
ing the measurement of the electric current and volt- 
age drop through a fine tungsten wire which was em- 
bedded along the axis of a cylindrical silica rod. The 
wire served both as a heating element and as a resist- 
ance thermometer. Thermal conductivities were cal- 
culated by graphical evaluation of the rate of change of 
electric power with temperature at different tempera- 
tures. The experiment yielded thermal conductivities 
between 2.6 x 1079 and 2.8 x 10°73 cal/cm secK at 
Py get peratere, and between 4.5 x 1073 and 

S cal /omn secK over the temperature range 

1000 - 210%" (Author) 


Aviation Medical Acceleration Lab., Naval Air 

Development Center, Johnsville, Pa. 
ADAPTATION OF BENSON-LEHNER DATA REDUC- 
TION EQUIPMENT FOR X-RAY DIFFRACTION 
FILM MEASUREMENT, by Emma Fessenden and 
Carl C. Clark. Rept. no. 2 on Proj. MROOS. 15- 
0002.11. 31 Aug 60, 13p. 1 ref. NADC-MA-6029. 
Order from LC mi$2.40, ph$3. 30 PB 152 469 


A description is given of the adaptation of Benson- 
Lehner Data Reduction Equipment for use with routirle 
x-ray diffraction analyses of unknown biological crys- 
talline materials. The calibration technique is de- 
tailed. This method enables one to obtain both two 
theta values and intensity evaluations directly from the 
film. A film shrinkage correction is encompassed in 
the two theta values. (Author) 


Battelle Memorial Inst., Columbus, Ohio. 
INFLUENCE OF CONDUCTIVITY GRADIENTS ON 
GALVANOMAGNETIC EFFECTS IN SEMI- 
CONDUCTORS, by R. T. Bate and A. C. Beer. Tech- 
nical note no. 3 on Contract AF 49(638)222. 15 Oct 60. 
19p. 13 refs. AFOSR-TN-60- 1225. 
Order from LC mi§$2. 40, ph$3. 30 PB 152 760 
An approximate solution is found of a boundary —value 
problem arising from the continuity equation in an in- 
homogeneous semiconductor, leading to rotational 
current vectors. Results are used to predict the ef- 
fect of carrier-concentration gradients on magneto- 
resistance, The predicted weak-field effects are es- 
pecially significant in degenerate semiconductors and 
n-type III-V intermetallics where the "intrinsic" 
magnetoresistance is small. In strong fields, even 
small gradients in carrier concentration can com- 
pletely alter the field dependence of the magnetore- 
sistance. Experimental results indicate that trans- 
verse currents, which do not occur in the simple case 
discussed, do appear in general, and further perturb 
the magnetoresistance. The influence of inhomo- 
geneous magnetic fields is discussed briefly. (Author) 


Cornell U. [Ithaca, N. Y. ] 
SOME SOLID STATE STUDIES OF SILVER-DOPED 
WO3, by M. J. Sienko and B. R. Mazumder. Rept. on 
Contract AF 49(638)191. 19 Dec 59, 7p. 9 refs. AFOSR 
TN-60-6. 


Order from LC mi§$1. 80, ph$1. 80 PB 148 690 
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A material corresponding to Ag WO has been 
isolated from the thermal ceuiBitn ot WO, with 

yarious sources of silver. Single crystal] studies in- 
dicate that it is orthorhombic (a =7.35 A, b =3. 73 
and c = 3. 85 A) and that it conducts as a metal between 
25° and 600°C. 


Diamond Ordnance Fuze Labs., Washington, D. C. 
EFFECTS OF ELECTRON BOMBARDMENT RATE 
ON CONDUCTIVITY OF N-TYPE GERMANIUM, by 
Robert A. Goldstein. 25 Oct 60, 29p. 17 refs. Tech- 
nical rept. TR-868. 

Order from LC mi$2.70, ph$4.80 PB 152 918 


The effects of electron bombardment rate on the con- 
ductivity of n-type germanium crystals have been in- 
vestigated. Six samples with initial conductivity of 
about 0.8 (ohm-cm) + were irradiated with 4.6 Mev 
electrons to a total dose of about 2.5x10!4 elec- 
trons/cm, and the change in conductivity was meas- 
ured as a function of irradiation rate. The decrease 
in conductivity is shown to be strongly dependent upon 
the irradiation rate. The carrier removal efficiency, 
as calculated from the conductivity change after room- 
temperature annealing, was found to ineresse, og 
1.77 to 2. 34 for irradiation rates of 1.65x1015 

5.12x 1016 electrons/cm*-sec. The irradiated an 
ples were annealed at temperatures up to 215°C. The 
annealing behavior of all samples was found to be 
identical, indicating no differences in defect configu- 
ration. Six additional samples were irradiated yin 

| Mev electrons to a total dose of about 7.5x10!4 
electrons /cm“, at irradigtion rates of 6.09x10!2 to 
1.30x10*” electrons/cm*-sec. The carrier removal 
efficiency was found to be independe Bt of irradiation 
rate below about 10!4 electrons/cm“-sec. A mecha- 
nism to account for the observed rate effect is 
discussed. (Author) 


Eagle-Picher Research Labs. , Miami, Okla. 
INVESTIGATION OF INTEGRALLY COMPOSED 
VARIABLE ENERGY GAP PHOTOVOLTAIC SOLAR 
ENERGY CONVERTER, by L. E. Stone, J. E. Powderly, 
and W. E. Medcalf. Technical summary rept. no. 1, 
1 Sep-31 Dec 59 on Contract DA 36-039-sc-85246. 

10 Jan 60, 4lp. 3 refs; AD-232 286. 
Order from LC mi$3. 30, ph$7. 80 PB 149 705 


This report released forsale to the public 16 Dec 60. 


An investigation of integrally composed multiple 
energy gap solar cells is described. The objective is 
to contrast the efficiency and other characteristics of 
such cells with the characteristics of conventional 
single energy gap cells. The multiple band gap cell 
under study in this project is a composite solar cell 
made up of gallium phosphide and gallium arsenide. 
Gallium arsenide single gap cells and the gallium phos 
phide-gallium arsenide cells are studied in parallel. 
Fabrication of approximately 20 single energy gap 
gallium arsenide solar cells was carried out and pro- 
cedures for evaluating efficiency, contact resistance 
and diffusion depth were established. Six composite 
variable gap cells were composed of gallium phosphide 
and gallium arsenide with the larger energy gap mate- 
rial (gallium phosphide) located at the front of the cell 
facing the incident radiation. A comparison of the 


characteristics of a single gap cell with that of a vari- 
able gap cell showed: (1) both cells were fabricated 
from the same gallium arsenide crystal and fabrication 
techniques were identical except that phosphorus was 
diffused in one crystal to form the gallium phosphide 
portion; (2) the 2 cells had very low and almost identi - 
cal contact resistance, and rather high but nearly 
identical sheet resistance; (3) the composite cell had 

1. 4X greater short circuit efficiency and 2X greater 
maximum power efficiency; and (4) the composite cell 
had a conversion efficiency of 3. 78% at 1 ohm load. 
Problems of depth of junction, depth of phosphorus dif- 
fusion, sheet resistance and lifetime in the diffused 
area are being studied with the purpose of increasing 
the junction efficiency in both single gap and composite 
variable gap cells. (Author) 


General Electric Research Lab. , Schenectady, N. Y. 
THE DIFFUSION RATE OF Li IN Si AT LOW.TEM- 
PERATURES, by E. M. Pell. Scientific rept. no. 3 on 
Contract AF 19(604)5551. 28 Mar 60, L6p. 9 refs. 
AFCRC- TN-60-357; AD-235 629. 

Order from LC mi§2. 40, ph$3. 30 PB 149 063 


The method of ion drift in the electric field of an np 
junction has been used to measure the diffusion con- 
stant of lithium in silicon between 25° and 125°C. When 
these data are combined with previous high cangereire 
data, there is obtained D = (2.5 + 0.2) x 10°° exp 

[- (0.655 + .01)q/KT] cm 2/sec. 


General Telephone and Electronics Labs., Bayside, 
Me. We 
ANALYSIS OF TRACE IMPURITIES IN SILICON 
CARBIDE, by R. L. Rupp and G. H. Morrison. Scien- 
tific rept. no. 2 on Contract AF 19(604)4944. 7 July 60, 
74p. 14 refs. ERD-TN-60-758. 
Order from LC mi$4. 50, ph$12. 30 PB 152 434 


Investigations have resulted in an emission spectro- 
graphic technique wherein the sensitivity has been in- 
creased by two to three orders of magnitude. Re- 
finements in each of the three major components of 
emission spectroscopy, namely the light scource, the 
optical system, and the detector have yielded increased 
sensitivity, with the most marked results being achieved 
through a better understanding of the volatilization- 
excitation processes taking place in the light source. 
Studies using silicon carbide as a matrix have shown 
that increased sensitivity is most pranounced in the 
case of the more volatile elements, i.e., As, Hg, P, 
Pb, Sb, Sn, Tl, and Zn, with Hg and P having been 
detected down to 5 parts per billion as compared to 
sensitivities of the order of 10 to 50 parts per million 
previously obtainable. 

Included in the report are: Spectrographic analysis of 
high purity nickel, by Richard L. Rupp, George L. 
Klecak, and George H. Morrison, pub. in Analytical 
Chemistry 32:931-932, July 60 

Spectrographic analysis of high purity silicon carbide, 
by George H. Morrison, Richard L. Rupp, and 
George L. Klecak, pub. in Analytical Chiemistry 
32:933-935, July 60 








Hebrew U. (Israel). 
NUCLEAR RESONANCE ABSORPTION IN Dy 
SITUATED IN Dy203 AND DYSPROSIUM IRON 
GARNET, by S. Ofer, P. Avivi and others. Technical 
note no. 1 on Contract AF 61(052)347. July 60, 12p. 

7 refs. AFOSR-TN-60- 1041. 
Order from LC mi$2. 40, ph$3. 30° 
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The recoil-free resonant absorbtion of the 26 kev 
Y-ray (7 ~4 x 10-8 sec) emitted in the decay of 
Tol6l by absorbers containing Dy!®! has been inves- 
tigated. High Mossbauer efficiencies at room tem- 
peratures have been observed for sources and ab- 
sorbers in the form of oxide and rare earth iron gar- 
net. The line shapes obtained were very broad, even 
up to 100 times the natural width, and showed no re- 
solved sharp lines. The broad lines are interpreted 
as due to a wide complicated hyperfine spectrum 
whose details have been smoothed out by transitions 
between magnetic sub-levels induced by paramagnetic 
relaxation. In the rare earth iron garnet, the ex- 
change field acting on the rare earth ion should de- 
couple the nuclear and electron spins. The effective 
magnetic field at the nucleus in the rare earth garnet 
is about 2 x 10” oe. (Author) 


Hughes Aircraft Co., Culver City, Calif. 
ORGANIC SEMICONDUCTOR STUDY, by J. B. Rust, 
F. A. Haak and J. P. Nolta. Rept. for 1 July 58- 

30 Sep 59 on Non-Metallic and Composite Materials, 
Contract AF 33(616)6024. June 60, 67p. 18 refs. 
WADD Technical rept. 60-111. 
Order from OTS $1.75 PB 171 177 
Experimental results for the temperature dependence 
of the resistivity are presented for thirteen organic 
compounds. Experimental results regarding the 
rectification properties of copper phthalocyanine and 
other metal derivatives of phthalocyanine are pre- 
sented. A tentative theory based on the formation of 
a space charge due to the presence of an oxidizing 
agent in the system has been developed. Preparations 
for the study of the effects of high electric fields on 
anthracene and phenanthrene are discussed and some 
qualitative results are presented. (Author) 


Illinois U. [Urbana]. 
DIFFUSION IN A FERROMAGNETIC ALLOY, by 
James Stanley and Charles Wert. Rept. on Contract 
AF 49(638)672. 7 June 60, 26p. 8 refs. AFOSR-TN- 
60-883. 
Order from LC mi$2. 70, ph$4. 80 PB 152 291 
Diffusion constants in an alloy of Fe + 18%V have been 
determined over a wide temperature range by a com- 
bination of radioactive tracer and anelastic methods. 
The region of measurement extends over a consider - 
able interval on both sides of the magnetic Curie tem- 
perature. The data show a pronounced effect of ferro- 
magnetic spin-ordering on diffusion. Diffusion in the 
well ordered ferromagnetic state is about 100 times 
slower than would be expected from extrapolation of 
data in the paramagnetic region. Part of this retarda- 
tion appears to be an increase in the activation energy 
and part a decrease in D,. (Author) 


Istituto Elettrotecnico Nazionale “Galileo Ferraris" 
(Italy). 
REMARKS ABOUT THE INTERPRETATION OF 
THERMOLUMINESCENCE, by G. Bonfiglioli, 
P. Brovetto, and C. Cortese. Technical note no. | on 
Study of Traps in Dielectrics by Thermoluminescence 
Experiments, Contract AF 61(052)328. [1960] 7p. 
12 refe. AFOSR-TN-60-1143. 


Order from LC mi$1.80, ph$1.80 PB 152 451 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
ON THE BAND STRUCTURE OF TRANSITION 
METALS AND THEIR ALLOYS, by J. B. Goodenough. 
Rept. on Contract AF 19(604)5200. 1 Sep 59, 60p. 
117 refs. Technical rept. no. 208; AD-231 241. 
Order from LC mi$3.60, ph$9.30 PB 150 5% 


A departure from the conventional approach to the 
energy-band problem is achieved in two ways: first, it 
is assumed that, for elements of the first long period, 
cubic crystalline fields sufficiently separate the 
atomic d states that several d subbands are formed 
from linear combinations of primarily one or the 
other of the two subsets eg and 2p of atomic d orbit- 


als; second, the relative energies of the various sub- 
bands are first obtained from qualtitative physical 
arguments about the multielectron problem that intro- 
duce intuitively the spin correlations and hence the 
characterization of the subbands, the one-electron 
description being used separately for each subband 
only after their characterization and relative energy 
have been specified. Simplified density-of- states 
curves for the b.c.c. and f.c.c. transition elements 
are constructed with the aid of available experimental 
and theoretical information. These constructions are 
shown to provide a consistent interpretation for the 
wide variety of band-structure-dependent properties 
of the transition elements that have been measured. 
The postulates and resulting band model for transition 
elements are extended to various disordered, sub- 
stitutional alloys. The principles for the construction 
of a band model for the transition elements are ap- 
plied to some ordered, substitutional alloys. (Author) 


Lincoln Lab. , Mass. Inst. of Tech. , Lexington. 
SOLID STATE RESEARCH. Quarterly progress rept. 
on Contract AF 19(604)5200. 15 Jan 60, 95p. 71 refs. 
AFCRC-TN-60-1000. AD-234 915. 
Order from LC mi$5S. 40, ph$15. 30 PB 153 251 
This report released for sale to the public 14 Dec 60. 
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Magnetic materials 
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(See also PB 150 603) 
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Maryland U., College Park. 
ON THE VIBRATION SPECTRUM OF A DISORDERED 
LINEAR LATTICE. I, by J. Mahanty. Rept. on Con- 
tract AF 49(638)399. Oct 60, 9p. 7 refs .Dept. of Phys - 
ics, Technical rept. no. 198; AFOSR-TN-60-1124. 
Order from LC mi$1.80, ph$1.80 PB 152 447 


In this paper the average eigenfrequency equation of a 
disordered two-component linear chain is derived by a 
direct algebraic method. It is shown that the moments 
of the frequency spectrum can be evaluated easily 
from this equation. (Author) 


[Materials] Research Lab., U. of California, 

Berkeley . : 
DEFORMATION AND FRACTURE OF MAGNESIUM 
BICRYSTALS, by J. D. Mote and J. E. Dorn. Techni- 
cal rept. no. 6 on Contract DA 04-200-507-ORD-171, 
T. O. 6. 6 Mar 59, 34p. 10 refs. IER series no. 73, 
issue no. 7; OOR rept. 821.6; AD-215 281. 
Order from LC mi$3.00, ph$6. 30 PB 149 656 
This investigation was undertaken to study the effects 
of piled-up arrays of dislocations on inducing slip, 
twinning, and fracturing in magnesium bicrystals, 
variously oriented and tested in tension. Piled-up 
arrays of dislocations at the grain boundary could, 
under appropriate conditions, induce slip, twinning 
and cracking. 


Materials Research Lab., U. of California, Berkeley. 
VACANCY CLUSTERS IN ALKALI HALIDE CRYS- 
TALS, by C. A. Johnson and E. R. Parker. Technical 

no. 3 on Ductile Ceramics Research, Contract 
AF 49%638)601, ARPA Order no. 24-59, Task 2. Aug 60, 
76p. 46 refs. IER series no. 150, issue no. 2; AFOSR 
TN-60-979. 
Order from LC mi$4. 50, ph$12. 30 PB 152 427 
The possibility of the formation of small dislocation 
loops in alkali halide crystals by the precipitation of an 
excess of vacancies is discussed on the basis of the 
Born-Mayer theory of cohesion in ionic crystals. It is 
shown that there are strong attractive interactions 
among vacancies and vacancy clusters in the alkali hal- 
ides. Arguments concerning the effects of these inter- 
actions on the energy of a vacancy cluster of arbitrary 
shape and size are presented. It is shown that these 
arguments lead to the conclusion that vacancy precipi- 
tates in the alkali halides will predominantly be in the 
form of monolayer plates, as required for dislocation 
formation, in contradiction to previously advanced ar- 
guments which predict the formation of spheroidal pre- 
cipitates (voids) on the basis of surface energy consid- 
erations. The conclusion that monolayer vacancy pre- 
cipitates will predominate is reached by considering in 
detail the sequence of reactions leading to the forma- 
tion of planar and spheroidal vacancy clusters, and im- 
posing the requirement that a cluster grow in such a 
way as to keep its energy a minimum. It is shown that 
the formation of spheroidal vacancy precipitates is in- 
hibited by the appearance of high energy clusters in 
the sequence of reactions leading to a spheroidal 
precipitate. (Author) 
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Ohio State U. Research Foundation, Columbus. 
OXIDATION OF SILICON IN STEAM, AND SNOW 
PLOW EFFECT, by Dawon Kahng and M. O. Thurston. 
Quarterly technical rept. no. 2, 1 Apr-30 June 59, on 
Research on Diffusion of Impurities into Silicon 
Through an Oxide Layer, Contract DA 36-039-sc- 
83874. July 59, 17p. 2 refs. Rept. 896-2; AD-225 722. 
Order from LC mi$1. 80, ph$1. 80 PB 152 186 


An additional marker experiment by means of radio- 
active phosphorus confirmed the earlier result that the 
oxidation of silicon in steam occurred at the oxide- 
silicon interface. The snow plow effect produced in 
course of fast oxidation of silicon was examined. A 
simple analysis of the snow plow effect shows the 
dopant in silicon redistributes itself so that the con- 
centration near the silicon surface is modified. In the 
case of rus the concentration increased by a 
factor of 1.6. If the loss of the freed impurity into the 
oxide layer is negligible, the surface concentration in- 
crease depends on the diffusivity of the impurity in 
silicon. For some impurities, for instance arsenic, 
an increase of as much as by a factor of 3 is predicted 
under a given condition. (Author) 


Pacific Semiconductors, Inc. , Culver City, Calif. 
STUDY OF SURFACES IN SEMICONDUCTOR DE- 
VICES, by A. L. Harrington and M. F. Millea. Final 
technical rept. for 15 58-15 June 59 on Contract 
DA 36-039-sc-78049. [1959] 48p. PSI rept. no. 
3000:21-4-Q: AD-229 944. 

Order from LC mi$3. 30, ph$7. 80 PB 149 €67 
The sensitivity of the electrical properties of high- 
temperature-generated silicon oxide films on silicon 
diode surfaces to specific impurities introduced by 
diffusion during oxidation is considered. The delete- 
rious effects on diode electrical characteristics produced 
by diffusion of such impurities into the oxide and the 
adjacent silicon during high-temperature oxidation are 
eliminated by resorting to relatively low-temperature 
oxidation in high-pressure steam. The effect of heat 
treatment on the reverse current in silicon p-n junctions 
has been investigated. (Author) (See also PB 150 812) 


Stanford Research Inst., Menlo Park, Calif. 
THE INTERACTION OF SLOW ELECTRONS WITH 
INSULATING CRYSTALS. I. THE ABSORPTION CO- 
EFFICIENT FOR PURE AND IRRADIATED MgO, by 
Charles J. Cook and William J. Fredericks. Rept. on 
Contract AF 49%638)353. 31 Mar 60, 20p. 1€ refs. 
SRI Projects SU-2741 and SU-2480; AFOSR-TN-60- 
269; AD-234 921. 
Order from LC mi$2. 40, ph$3. 30 PB 148 671 
An attempt was made to determine the absorption co- 
efficient,é a, for electrons incident on MgO and irra- 
diated MgO when the impacting energy ranges from 
0. 2 ev through the conduction band (about 7.3 ev). It 
was found that electron trapping was so severe that the 
crystals would not thermally discharge at tempera- 
tures below 350°C. Consequently, the charged crys- 
tals were neutralized by a less satisfactory technique, 
high energy electron bombardment. 








Uppsala U. (Sweden). 
THE CRYSTAL STRUCTURE OF Ru; Bg, by Jan 
Aselius. Technical note 17 on Contract AF 61(052)40. 
3 Aug 60, 16p. 14 refs. AFOSR-TN-60-797. 
Order from LC mi$2. 40, ph$3. 30 PB 152 452 


The powder photograph gave the following dimensions 
of the orthorhombic upit cell: a = 11. A, b = 

11. 349 A, c = 2.836 A and U= 373.4 AY. It is evident 
that Ru} 4Bg is orthorhombic. (See also PB 142 588 


Uppsala U. (Sweden). 
A NOTE ON THE COMPOSITIONS AND CRYSTAL 
STRUCTURES OF MnB2, Mn3Si, Mns5Si3 AND FeSig2, 
by Bertil Aronsson. Technical note no. 16 on Contract 
AF 61(052)40. 20 July 60, 14p. 14 refs. AFOSR-TN- 
60-686. 
Order from LC mi$2. 40, ph$3. 30 PB 152 453 
The existence of a manganese diboride, MnB2, with 
the AIB2-structure has been confirmed. Faint super- 
structure lines on the powder photographs of alloys 
containing Mn3Si indicate that in this phase, as in 
Fe3Si, some ordering of the silicon and metal atoms 
takes place at temperatures below 1000°C. The re- 
ported crystal structures of Mn5Si3 and FeSi2 have 
been confirmed and refined with single crystal data. 
(Author) 


Uppsala U. (Sweden). 
STRUCTURAL FEATURES OF NEW PHASES WITH 
THE CEMENTITE AND RELATED STRUCTURES, 
by Bertil Aronsson and Stig Rundqvist. Technical note 
no. 14 on Contract AF 61(052)40. 1 July 60, 20p. 
31 refs. AFOSR-TN-60-€84. 


Order from LC mi§$2. 40, ph$3. 30 PB 152 454 


Uppsala U. (Sweden). 
X-RAY INVESTIGATIONS ON Me-Si-B SYSTEMS 
(Me = Mn, Fe, Co). Il. SOME FEATURES OF THE 
Fe-Si-B AND Mn-Si-B SYSTEMS, by Bertil Aronsson 
and Ingvar Engstrom. Technical note no. 15 on Con- 
tract AF 61(052)40, 20 July 60, 23p. 7 refs. AFOSR- 
TN-60-685. 
Order from LC mi$2. 70, ph$4. 80 PB 152 455 
The main features of the Fe-Si-B system at tempera - 
tures around 1000°C have been determined using X-ray 
diffraction methods. Four ternary phases exist in the 
metal-rich part of this system. Fe, g6Si2B is isomor- 
phous with Co4_ 7Si2B but has a more metal-rich com- 
position. FesSiBz has the CrsB3 (D8})-structure, 
while the structure of a phase with the approximate 
composition Fe2Sig 4Bp ¢ has not been solved. There 
is also a ternary Fe-Si-B phase that crystallizes inthe 
cementite-structure, but the equilibria in which this 
phase is involved have not been clarified. In the 
Mn-Si-B system, which seems to be quite complicated, 
particularly in the metal-rich part, a phase MnsSiB2 
(isomorphous with FesSiB2) has been identified. 
(Author) (See also PB 139 342) 





Westinghouse Electric Corp. , East Pittsburgh, Pa. 
MAGNETO-OPTICAL EFFECTS IN FERRIMAGNETIC 
OXIDES, by P. Bailey. Scientific rept. no. 2, 15 June- 
15 Sep 59, on Contract AF 19(604)5529. 8 Jan 60, 33p. 
11 refs. AFCRC-TN-60-121; AD-235 902. 
Order from LC mi$3. 00, ph$6. 30 PB 148 981 
The reflection coefficients of yttrium iron garnet, and 
the (111) plane of a-Fe203, have been measured from 
the near ultraviolet, through the visible and into the 
infrared, up to a wavelength of 25 microns. The ab- 
sorption spectrum of a (111) section of a-Fe 203 was 
measured at liquid nitrogen temperature. Crystals of 
the rare-earth iron garnets of terbium, dysprosium, 
holmium, erbium and ytterbium were grown, and their 
absorption spectra measured in the visible and near 
infrared. 


Theoretical Physics 


Avco-Everett Research Lab., Mass. 
SCALING RELATIONS FOR PLASMA DEVICES, by 
G. S. Jones. Rept. on Research on Plasma Propulsion, 
Contract AF 49(638)659. Dec 59, 13p. 1 ref. Re- 
search rept. 80; AFOSR-TN-60-367; AD-235 532. 
Order from LC mi$1.80. ph$1.80 PB 149 067 


A derivation is given of a set of scaling rélations for 
plasma devices in which the dominant interparticle 
interactions occur as a result of coulomb collisions. 
These scaling relations have application in the avoid- 
ance of redundant experimentation and in the design of 
laboratory scale experiments to simulate the principal 
conditions of interest to an engineering objective. 
(Author) 


Cambridge U. (Gt. Brit.). 
THE COMPLEX SINGULARITIES OF PARTIAL- 
WAVE AMPLITUDES IN PERTURBATION THEORY, 
by J. G. Taylor and A. E. A. Warburton. Technical 
scientific note no. 10 on Contract AF 61(052)233. 
June 60, 4p. AFOSR. TN-60-1082. 
Order from LC mi$1.80, ph$1.80 PB 152 423 
It is shown that the complex singularities which in- 
validate Mandelstam's representation do not cause 
complex singularities of partial-wave amplitudes. 
This result is of importance in that the most useful 
analyticity property for scattering amplitudes is in 
practice a cut plane of analyticity for the partial-wave, 
amplitudes. There may also be expected kinematic 
complex branch points if the outgoing particles differ 
from the incoming particles. (Author) 


Electrical Engineering Research Lab., U. of 
Illinois, Urbana. 
INVESTIGATION OF MICROWAVE DUPLEXER 
SWITCHING MECHANISMS, by S. Takeda, M. Roux, 
and K. Rose. Quarterly progress rept. no. 3, 1 Sep- 
30 Nov 59, on Contract DA 36-039-sc-78313. 
30 Dec 59, 40p. 14 refs. AD-240 697. 


Order from LC mi$3. 00, ph$6. 30 PB 152 561 
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Theoretical aspects of compression and heating of a 
plasma by shockwaves are described on the basis of" 
simple thermodynamical considerations. The pres- 
sure, density and temperature ratios across the shock 
front as functions of the shock Mach number are given. 
Excellent agreement is found between electron and gas 
density ratios, for non-ionizing shock waves. Lower 
electron temperatures than gas temperature is ob- 
served, as expected, in the shock front. The peak of 
electron temperature appears behind the shock front. 
Comparison between theoretical and experimental 
values of »7ej/n is made. Agreement and disagreement 
between microwave and light intensity measurements 
are tentatively explained. Research on semiconductor 
behavior in high level microwave fields was continued 
using resonant cavity techniques at eight millimeter 
wavelengths. A modification of the previous technique 
allowing greater precision in the interpretation of the 
data, was developed and some preliminary results 
were obtained. Some calculations pertinent to this 
technique and the general use of resonant Cavity tech- 
niques for’the study of deviations from Ohm's law in 
semiconductors are discussed. The results of experi- 
ments for investigating Hall effects at microwave fre- 
quencies and the possibility of breakdown in InSb films 
are described. (Author)(See also PB 148 110) 


Institute of Optics, U. of Rochester, N. Y. 
CORRELATION THEORY OF STATIONARY ELEC- 
TROMAGNETIC FIELDS. PART II: CONSERVATION 
LAWS, by P. Roman and E. Wolf (U. of Manchester). 
Technical note no. 2 on Contract AF 49(638)602. 

Feb 60, 2lp. 2 refs. AFOSR-TN-60-186; AD-235 570. 
Order from LC mi$2. 70, ph$4. 80 PB 149 070 


Two new second order space-time correlation tensors 
Wy}, X2,7°) and L44(s), ¥2, 7) are introduced, which 
are simple linear combinations of the correlation ten- 
sors discussed in Part | of this investigation (x), x9 
are position vectors of two points and 7 a time delay). 
These new tensors are intimately related to certain 
generalizations of the (time averaged) energy density 
and the energy flow vector. Differential equations 
which Wj, and Lj, satisfy in free space are derived, 
and from them four new conservation laws are de- 
duced. In the limit X1—x2,7 —+0 two of these laws 
reduce to the usual laws (in time averaged form) for 
the conservation of the energy and the momentum in 
an electromagnetic field. The other two laws reduce 
only to trivial identities in this limit, so that they 
have no analogy in the framework of the usual theory. 
(Author) 


Maryland U., College Park. 
RELATIVISTIC QUANTUM MECHANICS AND QUAN- 
TUM FIELD THEORY, VOLUME I, by J. Sucher. 
Rept. on Contract AF 49(638)24. Sep 60, 223p. 11 refs. 
Physics Dept. technical rept. no. 192; [AFOSR] TN- 
60-948; AD-243 836. 
Order from LC mi$9. 90, ph$34. 80 PB 152 214 
Scattering Theory 

The basic equations or pictures of quantum mechanics. 

Study of the U-operator in the interaction picture. 

The S- matrix. 

The derivation of formulae of stationary state scat- 

tering theory. 


An e: The non-relativistic single-particle 
Schr er equation. 
The lore of 2n: 


Further topics in scattering theory. 

An introduction to elementary particle physics. 
Relativistic Wave Equations. 

Lorentz transformations and Minkowski space. 

A review of the theory of the electron as of 1926-7. 

The development of the Dirac equation ‘for a free 
electron. 

The Dirac theory of an electron in an external elec- 
tromagnetic field. 

Difficulties of the relativistic "c-number' theory and 
related topics. 

The quantization of fields. 

Canonical quantization. 

The second quantization of the non-relativistic 
Schroedinger equation: Canonical and anti-canonical 
quantization. 

The quantization of the Dirac field. 

Appendix 
Two-body reactions: Partial waves and unitarity. 


Maryland U., College Park. 
SINGLE-PARTICLE EXCITATIONS OF A DEGENER- 
ATE ELECTRON GAS, by A. J. Glick ang 
R. A. Ferrell. Rept. on Contracts AT(40-1)2098 and 
Nonr-1797(00). Dec 59, 35p. 18 refs. Dept. of Physics 
Technical rept. 161; AD-235 627. 
Order from LC mi$3. 00, ph$6. 30 PB 152 179 
The continuum of single-electron excitations deter - 
mines the properties of the degenerate electron gas 
and also many properties of metals. Lindhard's fre- 
quency and wave number dependent dielectric constant 
for the electron gas (Mat. Fys. Medd. 28:8, 1954) is 
rederived by considering only these excitations. Col- 
lective screening, and‘thus plasma effects, are then 
automatically taken into account by means of the 
Kramers-Kronig relations which the dielectric con- 
stant satisfies. Experiments on inelastic scattering 
by metal films revealed the collective plasma excita- 
tion but did not give much information about the actual 
band structure and single-electron excitations in a 
metal. Study of the plasmon can at best only give 
some of the moments of the single-particle spectrum. 
Using the dielectric theory as a guide, an experiment 
is suggested here to gain information about the con- 
tinuum directly. The most favorable scattering angle 
for studying the single-particle excitations is found to 
be just beyond the plasmon cut-off. (Author) 


Microwave Research Inst., Polytechnic Inst. of 

Brooklyn, N. Y. 
A PROPOSED DIAGNOSTIC METHOD FOR CYLINDRI- 
CAL PLASMAS, by J. Shmoys. Rept. on Contract 
AF 19(604)4143. 16 May 60, 30p. Research rept. 
PIBMRI- 828-60; AFCRC TN-60-751. 
Order from LC mi§$2. 70, ph$4. 80 PB 152 364 
For a cylindrically symmetric plasma column whose 
electron density N is a slowly varying, monotonically 
decreasing function of radius r, it is possible to calcu- 
late explicitly both the diffraction pattern from the 
knowledge of N(r) and, conversely, N(r) from the 
knowledge of the diffraction pattern. If the diffraction 
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pattern is obtained experimentally, N(r) can be calcu- 
lated by a cumbersome numerical precedure. Instead 
of doing this, the diffraction pattern can be approxi- 
mated by one of a family of convenient analytical ex- 
pressions for which the integration can be carried out 
easily. Alternatively, one can attempt to infer N(r) by 
assuming a functional form for N(r) with one or more 
parameters, calculate the diffractign pattern and com- 
pare it with the observed one. (Author) 


New York U. Coll. of Engineering, N. Y. 
ACCURATE THOMAS-FERMI POTENTIAL DISTRI- 
BUTION FOR THE ALKALI IONS, by Harvey J. 
Brudner. Technical rept. no. 3 on Electron 
Project, Contract Nonr-285(15). 15 June 59, 41p. 

15 refs; AD-228 164. 

Order from LC mi$3.30, ph$7.80 PB 148 722 
Accurate solutions are presented to the Thomas-Fermi 
equation for the positive alkali ions. Tables of the 
dimensionless potential, ¢ (and ¢'') vs the dimension- 
less length, x, are presented for Li+, Na+, K+, Rb + 
and Cs+; the tabulated values are accurate to better 
than | part in 10°. The statistical model of the atom 
is reviewed, and the method used to obtain the solution 
is described in detail. The tables presented can be 
used to determine corresponding Thomas-Fermi 
charge distributions also, since g is proportional to 
(¢"'/x). (Author) 


Oslo U. (Norway). 
ON OSCILLATIONS IN AN ELECTRON PLASMA, by 
Asbjgrn Kildal. Scientific rept. no. 4 on Contract 
AF 61(052)49. 1959, 25p. 14 refs. AFOSR TN-60- 
687. 
Order from LC mi$2.70, ph$4.80 PB 152 419 
The works of Vlasov, Landau and Van Kampen on 
classic plasma oscillation theory are reviewed. The 
integral expression for the dispersion relation of plane 
waves moving through a plasma is considered. It is 
shown that the results of the authors mentioned may 
be obtained by expressing the perturbation in electron 
density in two different ways, using the ordinary equa- 
tion of motion in the one case, and the proper 
Maxwellian equations in the other. Elimination of the 
density variation from both equations yields the de- 
sired dispersion relation. The same method is ap- 
plied to the case when an external magnetic field is 
present. The dispersion relation as found by Gross on 
solving Boltzmann's equation is then obtained, and the 
frequency gaps are studied. (Author) 


Physical Research Lab. , Space Tech. Labs. , Inc. , 
Los Angeles, Calif. 
THE USE OF LOW IMPEDANCE TRANSMISSION 
LINES IN PLASMA HEATING AND CONFINEMENT 
STUDIES, by M. H. Dazey, V. Josephson, and 
R. F. Wuerker. Rept. on Contract AF 04(647)309. 
8 Aug 60, 33p. 7 refs. STL/TR-60-0000-09255. 
Order from LC mi$3.00, ph$6. 30 PB 152 034 


An 18 kv type "C™ transmission line of 0. 28 ohms char- 
acteristic impedance, 10 usec pulse length and 0. 5 psec 
rise time has been connected through a triggered 

air gap to a one turn copper solenoid 10 cm in diameter 
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by 15 cm in length surrounding a cylinder o1 iow pres- 
sure Do gas. Experimental measurements of the trans- 
verse pinch heating and confinement phenomena have ) 
been made via smear photographs and magnetic probes, 
The gas (25-500 j»Hg pressure) was pre-ionized 

5 psec prior to the application of the transverse field 

by a 250 kc/sec linear discharge of several thousand 
amperes. Application of the fast- rising constant-cur- 
vent transverse pinch field to the conducting plasma at 

*~S p. pressures yields both radial implosion velocities 
(-~ 10 cm/psec) and sheath oscillatory frequencies 
(1 - 2 mc/sec) expected from theory. Diffusion of the 
external field into the interior of the diamagnetic 

plasma matches the rate of plasma loss through the 

ends of the confining region; e.g. , at 25 yw, longitudi- 

nal streaming velocities as high as 20 cm/jisec have 

been observed. The effect of the rate of the transverse 
field on the magnetic piston velocity and sheath thick- 
ness has been investigated by varying the number of 
transmission line sections. (Author) 


Ramo-Wooldridge Corp., Los Angeles, Calif. | 
CONFINEMENT OF A PLASMA COLUMN BY RA- 
DIATION PRESSURE AND ITS APPLICATION TO 
FUSION POWER GENERATION, by Erich S. Weibel. 

Rept. on [Contract AF 04(647)127] 26 Aug 57, 66p. 
12 refs. ARL-57-1026; AFBMD Doc. no. 8-2849. 
Order from LC mi$3. 90, ph$10. 80 PB 152 517 


This report released for sale to the public 16 Dec 60. 


When assessing the value of a plasma confinement 
scheme three main requirements should be considered: 
the loss of plasma by diffusion, the stability of the con- 
figuration and the power required for containment. In 
the present case of confinement by radiation pressure 
it was found that loss of plasma by diffusion is virtu- 
ally absent. This property does not depend on the par- 
ticular geometry but can be expected to persist in any 
arrangement. Two have been investi - 
gated for stability. Both are unstable. However for 
the TM-mode there is just one deformation type 

(n = 0 or “sausage”, which is not stable. The puwer 
required for containment is quite large due to the tre- 
mendous dissipation of r.f. energy in the cavity walls. 
As a consequence the minimum power level at which 
an economical reactor may operate is very large. 





Torino U. (Italy). 
SOME TOPICS IN POTENTIAL SCATTERING THE- 
ORY AND ITS HIGH ENERGY LIMIT, by Mario 
Verde. Technical (final) rept. on Contract 
AF 61(052)230. 31 Mar 60, 26p. 18 refs. AFOSR- 
TN-60-680. 


Order from LC mi$2.70, ph$4.80 PB 152 481 


ee se 


This Report contains a discussion of potential scatter- 
ing theory with the purpose of the func- 
tional dependence of some analytic properties of the 
scattering amplitude from the corresponding ones of 
the potential. Section 1 refers to the case of fixed and 
real angular momentum. An integral equation, which 
is a kind of dispersion relation's equation for the 
wave-function, forms the basis for deriving asymp- 
totic expansions of phase-shifts valid for large values } 
of the energy. The coefficients of these expansions 
are expressed as moments over the distribution of the 
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singularities of the S or R matrices. Section 2 refers 
to the case of fixed and real energy. A careful study 
has been made on the nature and distribution of singu- 
larities of the scattering amplitude in the complex 
plane of angular momentum. The use of the so called 
Watson-transformation leads to an asymptotic esti- 
mate of the total scattering amplitude for large values 
of cos 9 which is an important result needed for the 
derivation of the so called Mandelstarn representation 
in potential scattering. (Author) 


Weizmann Inst. of Science (Israel). 
COLLECTIVE MOTION IN MANY-PARTICLE SYS- 
TEMS. PART Il. TREATMENT OF COUPLED SYS- 
TEMS, by Harry J. Lipkin. Technical note no. 4 on 
Contract AF 61(052)337. 1 July 60, 14p. 8 refs. 
AFOSR TN-60-1142. 
Order from LC mi$2.40, ph$3.30 PB 152 493 
The previous treatment of collective motion using 
independent particle wave functions is extended to 
apply to cases where there is coupling between the 
collective modes and the other degrees of fréedom of 
the system. The method is shown to be equivalent to 
the use of redundant variables and canonical trans- 
formations, but is simpler and more easily inter- 
preted. The wave functions are considered to be trial 
functions which give a good approximate description 
of all the degrees of freedom except the collective 
modes. A simple model of center of mass motion with 
additional coupling is used to illustrate the method. 
(Author) 


Weizmann Inst. of Science (Israel). 
ON THE USE OF FORMAL OPERATOR ee 
IN QUANTUM STATISTICAL MECHANICS, by 
Reiner. Technical note no. 3 on Contract AF $1(082)337 
1 Apr 60, 28p. 20 refs. AFOSR-TN-60-727. 
Order from LC mi$2.70, ph$4.80 PB 152 483 
This work contains an alternative derivation of the 
linked cluster expansion for a quantum gas. The t ma- 
trix formalism is then applied in a calculation of clus- 
ter coefficients of a boson gas. (Author) 


Thermodynamics 


Avco Corp., Wilmington, Mass. 
DETERMINATION OF THE TEMPERATURE DE- 
PENDENCE OF MATERIAL PROPERTIES IN IMAGE 
FURNACES, by Tibor S. Laszlo and Murray S. 
Klamkin. Scientific rept. no. 1 on Contract 
AF 19(604)7204. 18 Oct 60, 10p. 1 ref. Technical 
memo. RAD-TM-60-67; AFCRL-TN-60-797. 
Order from LC mi$1.80, ph$1.80 PB 152 472 


A special testing method is described which makes it 
possible to determine a property of a specimen for 
narrow temperature intervals from measurements in 
the wide-range temperature distribution of an image 
furnace. The determination is based on the measure- 
ment of the property at several, different flux levels 
of known temperature distribution. (Author) 
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California U., Berkeley. 
PHOTOGRAPHIC OBSERVATION OF ACCELERATING 
FLAMES, by W. Baumann, P. A. Urtiew, and 
A. K. Oppenheim. Technical note DR 8 on Contract 
AF 49(638)166. July 60, Sip. 14 refs. AFOSR-TN- 
60-932. 
Order from LC mi$3.60, ph$9.30 PB 152 484 
Streak photographs of the transition from slow- burning 
to detonation have been obtained by self-light photog- 
raphy of the flame using a rotating drum camera. Ex- 
periments were performed with stoichiometric hydro- 
gen-oxygen mixtures contained in plastic tubes closed 
at one end and ignited by pilot flames. The investiga- 
tion included the effect of tube diameter and distance 
of ignitor from closed end on the development of deto- 
nation. The plots of detonation induction distances and 
times as a function of tube diameter indicate the ex- 
istence of asymptotes. Above a certain value of tube 
diameter there should be no further increase of induc- 
tion distance and time with increasing tube diameter. 
A graph of average detonation induction velocity, that 
is, the ratio of average induction distance to time, 
shows that wall effects are noticeable only for tubes 
with a diameter smaller than about 1 cni. Maximum 
observed flame velocities, attaining the value of 
3.1 km/sec, have been observed immediately follow- 
ing the onset of retonation before the combustion front 
settles down to the Chapman-Jouguet detonation with a 
velocity of 2.8 km/sec. The plot of world lines on the 
log-log scale revealed that the development process 
can be bracketed between two asymptotes, one corre- 
sponding to an acceleration which decreases, or is 
sometimes even negative, and the other with a 
tion that increases with time. The average 
observed accelerations was of an order of 1 eae. 
Photographs revealed interesting details of flow and 
wave patterns behind the flame front, and in particular 
the generation of a shock reflected from the closed end 
and its interaction with the accelerating flame. 
(Author) 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
HEAT TRANSFER FROM DISSOCIATED GASES IN A 
SHOCK TUBE, by R. A. Hartunian and P. V. Marrone. 
Rept. on Contract AF 18(603)141. Nov 59, 78p. 

38 refs. Rept. no. AD-1118-A-7; AFOSR TN-59-1087. 
Order from LC mi$4.50, ph$12.30 PB 148 682 


Measurements of the heat transfer from dissociated 
oxygen to the side-wall of a shock tube have been made 
over a wide range of operating conditions using the 
methods of thin-film thermometry. Techniques by 
which thin-film thermometers can be used to measure 
heat transfer from ionized gases and, also, to study 
the effects of surface catalytic efficiency on the heat 
transfer from dissociated gases are described. The 
results of exploratory experiments using the latter 
technique are discussed. The results of calculations 
are presented which illustrate the reductions in heat 
transfer to the stagnation point of re-entering vehicles 
that may be achieved through the use of a noncatalytic 
surface. 


Defense Metals Information Center, Battelle 
Memorial Inst., Columbus, Ohio. 
EMISSIVITY AND EMITTANCE, WHAT ARE THEY? 
by W. D. Wood, H. W. Deem, and C. F. Lucks. [Rept. 
on Contract AF 18(600)1375]. 10 Nov 60, 17p. 8 refs. 
DMIC memo. 72. 


Order from OTS $0.50 PB 161 222 








The process of emission of radiant energy by a body 
which depends on its temperature is a universal proc- 
ess. All bodies, by virtue of their temperatures, emit 
electromagnetic radiation at all wavelengths in 
amounts varying with the wavelengths emitted. The 
rate of radiation from an ideal emitter, or blackbody, 
is proportional to the fourth power of its absolute tem- 
perature. The rate of radiation from non*lackbodies 
depends upon the material, surface condition, and 
temperature and is never greater than that from a 
blackbody. The blackbody is, therefore, used as a 
standard or reference. The two main classifications 
of radiation sources, total radiation and spectral 
radiation, are defined and discussed. Emittance, 
emissivity, and related properties are defined and 
their relationships to the basic laws governing therma| 
radiation were shown. Some general considerations 
derived from the radiation laws are included as an aid 
in the better use and understanding of the radiation 
data found in the literature. 


Gas Dynamics Lab. , Northwestern U., Evanston, 

Il. 
THE EQUATION OF STATE OF AN IONIZED GAS, 
by Donald P. Duclos.. Rept. on Contract AF 40(600)748 
Oct 60, 154p. 78 refs. AEDC-TN-60-192. 
Order from LC mi$7.50, ph$24. 30 PB 152 443 
The equation of state of an ionized gas has been in- 
vestigated for electron densities below about 1022 per 
cm3 and temperatures below about 1, 000, 000°K.- The 
gas is assumed to be monatomic, electrically neutral, 
and in thermodynamic equilibrium, but the compositior 
of the gas is arbitrary, that is, multiple ionization of 
any degree is allowed. The perfect gas approximation 
is found to be valid for electron densities at least as 
high as 1016 per cm3 and, in some cases, even higher 
It is shown that approximations to the perfect gas ex- 
pressions can be made which will greatly simplify cal- 
culations. It is also shown that black-body radiation 
may be important at low densities. The classical cor- 
rections to the perfect gas expressions due to elastro- 
static forces and the finite size of particles which are 
obtained from theories of Debye and Hlickel, Mayer, 
and others, are investigated, and their limits of va- 
lidity are determined. In some cases, improved ex- 
pressions are derived and suitable approximations are 
suggested. It is noted that a fundamental weakness of 
the results based on these theories is that a basic pa- 
rameter, the distance of closest approach of charged 
particles, is not known accurately. Several approxi- 
mate expressions for this distance are given. Quantum 
corrections for electron degeneracy and electron in- 
teractions are also given. Theories which are appli- 
cable at higher densities and temperatures than those 
of interest in this investigation are also discussed 
briefly. Finally, the equation of state of a dense, 
slightly ionized gas is derived. (Author) 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
A HELIUMY REFRIGERATOR, by Conrad J. Rauch. 
Rept. on Contract AF 19(604)5200. 9 Sep 60, 19p. 
5 refs. 81 G-0023. 

Order from LC mi$2.40, ph$3. 30 PB 150 800 
The use of He3 for cooling to temperatures below 1°K 
requires a closed system dictated by the cost 
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($0. 15/cc at STP) and availability of gas. A closed 
cycle refrigerator has been designed and performance 
data are predicted from the T-S diagram which has 
been computed below 2°K from recent experimental 
data. A comparison between predicted and observed 
performance is given. (Author) 


Material Lab. , New York Naval Shipyard, Brooklyn. 
A METHOD TO DETERMINE THE THERMAL DIF- 
FUSIVITY OF METALS AT HIGH TEMPERATURES, 
by J. E. Dennis, A. Hirschman and others. Final rept. 
14 June 60, 22p. 5 refs. Lab. Proj. 5046-3, Part 123; 
DASA -1187; AD-242 669. 
Order from OTS $0.75 PB 171 183 
An experimental method has been devised for the de- 
termination of the thermal diffusivities of solid mate- 
rials in the form of small discs over the temperature 
range from 400°K to the melting point of the sample. 
Measurements in the range 400 to 1000°K for three 
metals are reported. Specimens are irradiated with a 
chopped beam in a carbon-arc image furnace. Phase 
lag between the square wave irradiance impinging upon 
the front face of the specimen (measured by a photo- 
voltaic cell) and the resultant sinusoidal temperature 
of the rear face (measured by a thermoelectric probe) 
provides a rapid determination of thermal diffusivity. 
Phase opposition of a square wave and sine wave pro- 
duces a null Lissajous figure on an oscilloscope. The 
diffusivity of iron was measured to range from 0. 146+ 
0.012 cm2/sec at 400°K to 0. 03 + 0. Qt cm2/sec at 
1000°K ; of copper from 1.04 0. 2 cm/sec at 500°K to 
0.8 2 0.1 cm4/sec at 900°K. The diffusivity of brass 
was 0. 29 + 0.04 cm2/sec throughout the range from 
400 to 900°K. (Author) 


National Research Labs., Ottawa (Canada). 
EXPERIMENTAL EXAMINATION OF LOCAL PROC- 
ESSES IN PACKED BEDS OF HOMOGENEOUS 
SPHERES. PART I. THE LOCAL PACKING IN RAN- 
DOMLY STACKED SPHERE BEDS. PART Il. THE 
LOCAL HEAT TRANSFER OVER THE SURFACE 
AREA OF A SPHERE IMMERSED IN A PACKED 
BED OF INFINITE DIMENSIONS AND ARRANGED |[N 
RHOMBOHEDRAL ARRAY, by J. Wadsworth. Feb 60, 
83p. 13 refs. Mechanical engineering rept. MT-41; 
NRC no. 5895. 

Order fromLC mi$4. 80, ph$13. 80 PB 152 784 
Part I: The local packing, occurring in cylindrica: 
containers when randomly stacked with homogeneous 
spheres, is examined over a range of 4 to 24 of the 
ratio of container diameter to sphere diameter. Sphere 
packings are examined both as a function of radial and 
vertical position in the bed. It is concluded that only 
one kind of close packing exists or tends to exist in 
random packing, i.e. rhombohedral. Some under- 
standing of the packing mechanism has evolved for the 
largest cylindrical container, i.e. container to sphere 
diameter ratio of 24. Part II: A three-dimensional pic: 
ture is presented of the heat transfer over the surface 
area of a sphere when immersed in a packed bed of 
“infinite” dimensions arranged in rhombohedral No. 6 
blocked passage array fora range of Reynolds num- 
bers of 8, 000 to 60,000, where Re number is based on 
sphere diameter, average velocity of the coolant 
across the cross-section of the bed in the absence of 
the spheres, and fluid properties evaluated at the mean 
film conditions. (Author) 
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Naval Radiological Defense Lab., San Francisco, 


Calif. 
MEASUREMENTS OF THE THERMAL PROPERTIES 
OF METALS AT ELEVATED TEMPERATURES, by 
R. L. Rudkin, W. J. Parker and R. W. Westover. 
ll May 60, 30p. 12 refs. Research and development 
technical rept. USNRDL-TR-419. 
Order from OTS $0.75 PB 171 185 
The thermal properties of tungsten have been measured 
from 1500°K to 2900°K using a resistance heated 10 mi 
wire suspended in a vacuum of 10°> mm Hg. The total 
hemispherical emittance was measured to vary from 
0.27 at 1500°K to 0. 36 at 2900°K while the range of 
heat capacity was from 0.030 cal/gm®°K to 0.048 
cal/gm“°K in the same temperature interval. The 
product of the thermal conductivity and the electrical 
resistivity divided by the absolute temperature was 
nearly constant and was about 10% lower than the 
theoretical value of the Lorentz number. 


Wave Propagation 


Antenna Lab., Ohio State U. Research Foundation, 

Columbus. 
APPROXIMATE SOLUTIONS TO SCATTERING 
PROBLEMS BY MULTIPOLE MATCHING, by Edward 
M. Kennaugh and Raphael Tsu. Rept. on Bi-static 
Reflection Characteristics, Contract AF 19(604)3S501. 
24 July 59, 28p. 6 refs. Rept. 827-4; AFCRC TN- 
59-557. 
Order from LC mi$2. 70, ph$4. 80 PB 152 258 
The multipole approximation appears useful for the 
approximate solutions to scattering problems in the 
resonance region, The method is sufficiently general 
to handle conducting bodies of arbitrary (smooth) 
shape, and could be programmed for machine com- 
putation. An inherent advantage of this method is that 
estimates of the error in a given approximation can 
be obtained by comparing matching and exact fields 
on the scatterer surface. It may be desirable to ob- 
tain least-squares approximations to the exact tan- 
gential fields, rather than exact matching at discrete 
points, and this would require only a minor modifi- 
cation of the procedure. 


Antenna Lab. , Ohio State U. Research Foundation, 
Columbus. 
EXTENSION OF THE PHYSICAL OPTICS APPROXI- 
MATION TO SMALL BODIES, by Jon Eberle. Rept. 
on Contract AF 19(604)3501. 1 Nov 59, 2lp. 4 refs. 
Rept. 827-6; AFCRC-TN-60-102; AD-231 996. 
Order from LC mi$2. 70, ph$3. 80 PB 153 255 


This report released for sale to the public 14 Dec 60. 


A number of extensions or corrections to physical 
optics methods were formulated, with the major con- 
cern being to extend the physical optics approxima- 
tions to smaller bodies in terms of wavelengths. The 
first of these was the work by Fock (AFCRC-TN- 
57-102, June 1957), and later that of Keller (Research 
Report No. EM-115, New York Univ., July 1958). The 
conclusions that may be drawn from the corrections 
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to the physical optics current distribution are that the 
distributions are basically wrong in the resonance re- 
gion, and that small corrections are not sufficient to 
obtain good results. The methods of Fock show that 
the fields on the lighted as well as on the shadowed 
side must be adjusted. The discontinuous jump at the 
shadow boundary in the physical optics current dis- 
tribution results in a periodic variation of the back- 
scattering curve with frequency which is of the wrong 
period in the resonance region. This effect must first 
be eliminated in the corrected current distribution be- 
fore good agreement can be obtained in the resonance 
region. (Author) 


Antenna Lab., Ohio State U. Research Foundation, 

Columbus. 
THE THEORY AND APPLICATION OF THE SCAT- 
TERING MATRIX FOR ELECTROMAGNETIC 
WAVES, by Raphael Tsu. Rept. on Monostatic and 
Bistatic Measurement of Scattering Shapes and Synthe- 
sis of Scattering Shapes, Contract AF 19(604)6157. 
1 Aug 60, 88p. 20 refs. Rept. 1073-2; AFCRL TN- 
60-950. 
Order from LC mi$4. 80, ph$13.80 PB 152 242 
The theory and application of the scatterjng matrix for 
electromagnetic waves are discussed. The scattering 
matrix relates the vectors in a multi-dimensional 
space (function space) which represent the outgoing 
part of the total field (incident plus scattered) and the 
incoming part of the total field. This matrix is defined 
in terms of arbitrary source-receiver arrangements; 
therefore it in turn defines the scattering properties 
of a body independent of the angles of incidence and 
scattering. Therefore the scattering matrix com- 
pletely specifies the properties of a given scatterer. 
The theory of the scattering matrix is presented in 
Chapter I. A general scattering relationship is de- 
rived and its familiar form for plane wave incidence 
(the cross-section theorem) is obtained. The deter - 
mination of the scattering matrix from measurements 
is discussed in Chapter III. A method for obtaining 
the scattering matrix from measurements is demon- 
strated with examples. A specific application of the 
scattering matrix to the study of optimum scatterers 
is considered. Examples of the optimization of the 
scattering patterns for spherically symmetric bodies 
are presented. The scattering matrix corresponding 
to the given optimum conditions is obtained. These 
results can be used in the study of scattering pattern 
synthesis where a spherically symmetric scatterer is 
employed. (Author) 


Brown U. Div. of Engineering, Providence, R. I. 
ON THE THEORY OF DIFFRACTION BY A COM- 
POSITE CYLINDER, by Ralph D. Kodis. Scientific 
rept. no. 7 on Contracts AF 19(604)4561 and Nonr- 
562(24). Dec 59, 3lp. 8 refs. Scientific rept. 

AF 4561/7; AFCRC TN-60-107; AD-233 188. 
Order from LC mi$3.00, ph$6. 30 PB 148 296 


Formulas are developed for the diffracted field around 
a perfectly conducting cylinder with a dielectric sleeve 
of arbitrary thickness. These formulas represent the 
field due to a unit electric line source parallel to the 
cylinder (either inside or outside the dielectric sleeve) 
as a spectrum of radial eigenfunctions. It is shown 
that in each case the field in the region containing the 








source can be expressed as the sum of 2 terms, the 
first of which is a spectral representation of the field 
when the outer as well as the inner surface of the 
dielectric is a perfectly conducting boundary. The 
second term of the sum, which alone involves the 
properties of the dielectric, is an integral that con- 
verges rapidly at high frequencies. (Author) 


Columbia U. School of Engineering, New York. 
A DIELECTRIC SURFACE WAVE STRUCTURE: THE 
V-LINE, by P. Diament, S. P. Schlesinger, and 
A. Vigants. Technical rept. no. 6 on Contract 
AF 19(604)3879. 1 July 60, 40p. 8 refs. CU-11-60- 
AF-3879-EE; ERD-TN-60-781. 
Order from LC mi$3.00, ph$6. 30 PB 152 474 
This work considers the properties of the V-line a 
surface-wave structure comprising a cylindrical dielec- 
tric binding medium of sectoral cross section sup- 
ported by a wedge of two conducting plates, and of the 
higher order hybrid HEpm modes that may propagate on 
such a waveguide. Analytic and graphical relations are 
presented to determine various parameters describing 
the propagation on this structure, and new cutoff condi- 
tions, associated with a set of modes complementing 
those known previously, are derived. The significance 
of the solutions of the equations is discussed and ex- 
perimental verification of the theory is described. 
Promising modifications of the V-line are suggested. 
(Author) 


Diamond Ordnance Fuze Labs., Washington, D. C. 
MULTIMODE PROPAGATION IN GYROMAGNETIC 
RODS AND ITS APPLICATION TO TRAVELING- 
WAVE DEVICES, by J. E. Tompkins, F. Reggia, and 
L. Joseph. 21 July 60, 16p. 13 refs. Technical rept. 
TR-861. 

Order from LC mi$2. 40, ph$3. 30 PB 152 653 
Results are summarized of exact calculations of the 
microwave propagation constants in longitudinally mag- 
netized gyromagnetic cylindrical rods. Theoretical 
data are presented for the dominant and higher order 
hybrid modes excited from a TE); circular waveguide 
mode that is circularly polarized in the anti-Larmor 
sense. Comparison of the solution for the dominant 
mode with data for the DOFL rectangular waveguide 
reciprocal phase shifter suggests probable anti - 
Larmor circular polarization within the ferrite in this 
device. Experiments are described that support this 
conclusion, and a new broadband microwave absorption 
modulator or switch is described. Calculations for 
values of magnetic field near resonance reveal the 
characteristic shift in the resonance field as a function 
of rod radius rg, which is in good agreement with the 
results predicted b perturbation theory of 


1 
Morrison for r, < zz (Author) 


Electrical Engineering Research Lab. , U. of 

Texas, Austin. 
THE EFFECT OF RADIOSONDE TIME LAG ON IN- 
DEX OF REFRACTION LAYER HEIGHT, THICKNESS 
AND GRADIENT, by N. K. Wagner. Rept. on Con- 
tract AF 19(604)2249, 10 Apr 60, 16p. 2 refs. Rept. 
no. 6-33; AFCRC-TN-60- 188; AD-235 631. 
Order from LC mi§$2. 40, ph$3. 30 PB 149 060 


The height and thickness of anomalous layers in the 
atmosphere reported by the radiosonde differ from the 
true height and thickness as a result of sensing ele- 
ment time lag. Correction factors are derived for var- 
ious combinations of time lag and layer thickness by 
employing a standard form of the time lag equation and 
minimax curve fitting techniques. Emphasis is placed 
on radiosonde distortion of index of refraction layers; 
however, the technique employed is not restricted to 
this application. (Author) 


Electronics Research Lab., U. of California, 

Berkeley. 
ON THE “SADDLE POINT" PROPERTY OF SEVERAL 
VARIATIONAL EXPRESSIONS, by N. Kusnezov. Rept. 
on Contract N7onr-29529. 31 July 59, 28p. 10 refs. 
Rept. no. 91; Series no. 60, issue no. 245, 
AD-228 120. 
Order from LC mi$2.70, ph$4.80 PB 149 735 
Variational expressions obtained by J. Schwinger for 
the electromagnetic, quantum mechanical or acoustic 
scattering problems, based on the scalar free space 
Green's function were considered previously by C. L. 
Dolph (Jour. Soc. for Ind. and Appl. Math. 5: 89-104, 
1957). Dolph arrived at the conclusion that Schwinger’s 
expressions for the amplitude of the scattered wave ex- 
hibit a sdddle point behavior in a small neighborhood of 
the exact distribution. Reaction (Phys. Rev. 94:1483- 
91, 1954) variational expressions are parallel to those 
of Schwinger for the same configuration. Reaction ex- 
pressions involve vector products and the dyadic 
Green's function since they are obtained from Maxwell's 
equations directly without use of the solution of a 
scalar wave equation as an intermediate step. The 
conclusions reached by C. L. Dolph are reexamined in 
the case of the scalar scattering and the extremum 
properties are investigated of the various variational 
expressions formulated on the basis of the reaction 
principle. (Author) 


Geophysics Corp. of America, Boston, Mass. 
A STUDY OF AN ADVANCED ELECTROMAGNETIC 
COMMUNICATIONS SYSTEM, by Jerome Pressman, 
Leonard M. Aschenbrand and others. Final technical 
rept. 1 July-31 Dec 59, on Contract DA 36-039-sc-78971 
[1959] 254p. AD-232 865. 
Order from LC mi$11. 10, ph$39. 60 PB 152 232 
This report discusses the utilization of artificial 
electron clouds (artificial ionospheres) as a possible 
tool for communication purposes. Three major areas 
are considered, namely the physics, chemistry and 
applications of electron cloud. The first is concerned 
with the general considerations associated with the 
generation, dynamics and other physical character- 
istics of the artificial electron cloud. For this there is 
presented a general survey of the data and analysis 
from several experiments designed and performed ex- 
pressly for obtaining critical engineering parameters 
required for the systematic development of these clouds 
as a propagation medium. Alkali metals-aluminum 
generation of artifical electron clouds is analyzed with 
the aid of a simple deflagration model for reaction 
which allows calculation of the observed chemical yield 
of neutral alkali atoms. From the initial equilibrium 
ionization thus calculated, the electron yield of the ex- 
panded cloud is obtained from an elementary model of 
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electron-ion recombination during the initial expansion. 
The third area suggests one typical communications 
scheme. For the case discussed, the RF communi- 
cations capability of the artificially generated iono- 
sphere will be presented. (Author) 


GUttingen U. (West Germany). 
ABSORPTION AND TRANSMISSION OF ELECTRO- 
MAGNETIC WAVES. PHASE F. EFFECTIVENESS 
OF CM-WAVE ABSORBERS AS A FUNCTION OF 
POLARIZATION UNDER OBLIQUE INCIDENCE, by 
K. Walther. Technical final rept. on Contract 

AF 61(514)1041. 31 July 58, 60p. 14 refs. RADC TR- 
59-26B; AD-210 938. 
Order from LC mi$3.60, ph$9.30 PB 148 287 


See also PB 132 771 


Gtttingen U. (West Germany). 

ABSORPTION AND TRANSMISSION OF ELECTRO- 
MAGNETIC WAVES. PHASE H: WIDE-BAND AB- 
SORPTION OF ELECTROMAGNETIC CM-WAVES BY 
A THIN DISSIPATIVE LAYER ON A METAL PLATE. 
by Reinhard Pottel. Technical final rept. on Contract 
AF 61(514)1041. 31 July 58, 26p. 9 refs. RADC TR- 
59-26D; AD-210 940. 

Order from LC mi$2.70, ph$4.80 PB 148 288 


See also PB 146 709 


Institute of Geophysics and Planetary Physics, U. of 
California, Los Angeles. 
AN EXPERIMENTAL INVESTIGATION OF THE 
PROPAGATION OF ATMOSPHERICS WITH EMPHA- 
SIS OF EXTREMELY -LOW-FREQUENCIES, by 
E. J. Smith and L. R. Tepley. Final rept. on Contract 
AF 1% 604)3466. June 60, 192p. 21 refs. AFCRC-TR- 
60-269. 
Order from LC mi$8. 70, ph$30. 30 PB 152 174 
Part |. The propagation of low-audio frequency elec- 
tromagnetic waves 
Part Il. A comparison of sferics as observed in the 
very low frequency and extremely low frequency 
bands 


Institute of Mathematical Sciences, New York U., 

N. Y. 
DECAY EXPONENTS AND DIFFRACTION COEFFI- 
CIENTS FOR SURFACE WAVES ON SURFACES OF 
NON-CONSTANT CURVATURE, by Joseph B. Keller 
and Bertram R. Levy. Rept. on Contract 

AF 19(604)5238. Oct 59, 40p. 13 refs. Research rept. 
no. EM-147; AFCRC TN+59-953; AD-233 254. 

Order from LC mi$3.00, ph$6. 30 PB 148 295 


The diffraction of a plane scalar wave by a hard elliptic 
cylinder is investigated theoretically. The field is ob- 
tained and expanded asymptotically for incident wave- 
lengths small compared with the dimensions of the gen- 
erating ellipse. The method of obtaining the asymptotic 
expansion of the diffracted field parallels previous 
methods. However, additional terms in the asymptotic 
expansion are obtained. It was shown that the afymp- 
totic expansion of the diffracted field was in agreement 
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with the geometrical theory of diffraction previously 
presented [Proc. of Symposia in Applied Math. , 
8:27-52, McGraw-Hill, 1952] and [I. R. E. Trans. on 
Ant. and Prop., Smyp. on Electromagnetic Wave 
Theory, AP-4:312-321, July, 1956] The additional 
terms in the field obtained are interpreted geometri- 
cally as higher order corrections to the decay expo‘ 
nents and diffraction coefficients. “Finally, additional 
terms are obtained to those given [Bell System Tech. J., 
33:417-502, March, 1954] for the asymptotic expansion 
of the field diffracted by a parabolic cylinder. (Author) 


National Bureau of Standards, Boulder, Colo. 
QUARTERLY RADIO NOISE DATA, MARCH, APRIL, 
MAY 1960, by W. Q. Crichlow, R. T. Disney, and 
M. A. Jenkins. 19 Oct 60, 69p. 11 refs. Technical 
notes no. 18-6. 

Order from OTS $1.75 PB 151 377-6 


See also PB 151 377-5 


New York U. Coi:. of Engineering, N. Y. 
ELASTIC AND PLASTIC WAVE PROPAGATION IN 
LONG CYLINDRICAL BARS, by Ralph Papirno and 
George Gerard. Final rept. on Impact Tube Proj. Con- 
tract DA 30-[0]69-ORD-1138. Aug 58, 84p. 24 refs. 
Technical rept. SM 58-10; WAL 112/83-17. 
Order from LC mi$4. 80, ph$13. 80 PB 152 398 


This report released for sale to the public 1 Dec 60. 


This paper is concerned with theoretical and experi- 
mental investigations of the propagation of longitudinal 
elastic and plastic waves of deformation in long round 
cylindrical bars. The elastic phenomena are treated 
separately from the plastic phenomena. In the elastic 
case verification elements are derived from a recently 
published theory of elastic wave propagation in which 
the effects of radial inertia are included. Experiments 
are described in which the predictions of theory with 
respect to wave velocity and dispersion are verified. 


Stanford Research Inst., Menlo Park, Calif. 
A STUDY OF PROPAGATION DATA COLLECTED 
FROM ARTIFICIAL SATELLITES, by R. H. Light. 
Final rept. on Contract AF 19(604)4968. Mar 60, 45p. 
11 refs. SRI Project 2718; AFCRC-TR-60-121; 
AD-235 665. 
Order from LC mi$3.30, ph$7.80 PB 149 064 
An investigation was conducted on ionospheric propa- 
gation effects by using the radio transmissions from 
artificial earth satellites. A total of 74 observations 
were made of 1958 Beta, 1959 Delta, 1959 Epsilon, 
1959 Zeta, 1959 Eta, 1959 lota, and the Russian Lunik 
Il. Signal amplitudes and Doppler data were taken of 
several passes. Various antennas and polarizations 
were used to receive the satellite transmissions, and 
comparisons were made of these signals. The equip- 
ment, observations, and results of the radio satellite 
monitoring are described. (Author) 











RESEARCH METHODS, TECHNIQUES 
AND EQUIPMENT 


Army Research Office, Washington, D. C. 
ARMY RESEARCH TASK SUMMARY, FISCAL YEAR 
1960. VOLUME 6. MATERIALS TECHNOLOGIES, 
MATHEMATICS, AND OPERATIONS RESEARCH. 
445p. 

Order from OTS $4.50 PB 171 005 

Contents: 

Materials Technologies: 

Ceramic technology 
Chemical technology 
Food technology 
Metallurgical technology 
Non-metallic materials technology 
Photographic technology 
Algebra and number theory 
Analysis 
Computation methods and techniques 
Geometry and topology 
Mechanics 
Numerical and graphical methods 
Operations analysis 
Probability and statistics 
Operations Research 
(See also PB 161 138) 





Institute of Statistics, North Carolina U., Chapel Hill. 
CONTRIBUTIONS TO THE STATISTICAL ANALYSIS 
OF EXPERIMENTS WITH ONE OR MORE RE- 
SPONSES (NOT NECESSARILY NORMAL), by Vasant 
P. Bhapkar. Rept. on Contracts Nonr-855(06) and 
AF 49(638)213. July 59, 135p. 39 refs. Mimeograph 
series no. 229; AFOSR- TN-59-795; AD-219 882. 
Order from LC mi$6. 90, ph$21. 30 PB 148 695 


Experimental data are considered which are given in 
the form of frequencies in cells determined by a 
finitely multi-way cross-classification, with predefined 
categories, finite in number, along each way of classi- 
fication. Hypotheses are imposed which are considered 
to be generalizations appropriated in (1) classical 
normal univariate fixed effects analysis of variance 
(ANOVA), (2) normal multivariate fixed effects analy- 
sis of variance (MANOVA), and (3) analysis of various 
kinds of normal independence. Sample tésts are given 
for these hypotheses. Two theorems on minimum X 1 
are proved, and the univariate 2-factor problems are 
studied. The 2-way classification test is extended to 
cover incomplete block situations. An extension of 

the U-statistics theorem is stated and proved, and a 
new test-criterion for the problem of c samples is 
given. Some regression problems and some bivariate 
problems in the nonparametric set up are studied. 
Most of the test-criteria developed are asymptotic in 
nature. 


Naval Research Lab., Washington, D. C. 
DESIGN AND INSTRUMENTATION OF A POUND- 
WATKINS NUCLEAR MAGNETIC-RESONANCE SPEC- 
TROMETER, by F. E. Geiger, Jr. Final rept. 
27 Oct 60, 4ip. 21 refs. NRL rept. 5523. 


Order from LC mi$3.30, ph$7.80 PB 148 663 


The various problems of instrumentation of a Pound- 
Watkins nuclear magnetic- resonance spectrometer have 
been investigated. Experimental data have been col- 
lected for the sensitivity of the oscillator to a signal 
from a Watkins calibrator as a function of modulation 
frequencies from 30 cps to 5 ke and rf tank voltages 
from 0.05 to 0.7 Vimg- The results confirm Wakins' 
oscillator theory. An expression has been derived for 
the amount of frequency modulation of the rf oscillator 
by the Watkins calibrator. For representative values 
of rf circuit components, this frequency modulation is 
roughly 0.5 cps at 10 Mc. The rf sample probes con- 
structed for this project are almost free of modulation 

ickup in modulation fields as high as 23.5 oersteds 
{80 cps) and a steady field of 7 oersteds. Trouble- 
some sources of modulation pickup other than rf probes 
have been investigated, and methods have been de- 
veloped for reducing or eliminating them. A complete 
set of circuit diagrams and a component block diagram 
is given. 


Office of Technical Services, Dept. of Commerce, 

Washington, D. C. 
MACHINE TRANSLATION. Oct 60, Sp. 46 refs. OTS 
Selective Bibliography SB-439. 
Order from OTS $0.10 OTS SB-439 
A bibliography of reports listed in the two OTS monthly 
abstract journals: U. S. Government Research Reports 
and Technical Translations. 


Information Theory 


Institute of Statistics, U. of North Carolina, 

Chapel Hill. : 
ON A CLASS OF ERROR CORRECTING BINARY 
GROUP CODES, by R. C. Bose and D. K. Ray-Chaud- 
huri. Rept. on Contract AF 49(638)213. Sep 59, 15p. 
5 refs. Mimeograph series no. 240; AFOSR TN- 
59-1240; AD-235 094. 
Order from LC mi$2. 40, ph$3. 30 PB 148 686 
A general method of constructing error correcting 
binary group codes is obtained. A binary group code 
with k information places and n places is called an 
(n, k) code. Explicit method of constructing t-error 
correcting (n,k) codes are given for n = 2™-] and 
k = 2™-}-mt for general t. An example is worked out 
to illustrate the method of construction. (Author) 


Willow Run Labs., U. of Michigan, Ann Arbor. 
COMPUTATION, BEHAVIOR, AND STRUCTURE IN 
FIXED AND GROWING ATUOMATA, by Arthur W. 
Burks. Rept. on Project Michigan, Contract DA 36- 
039-sc-78801. Mar 60, 34p. 26 refs. Rept. no. 2900- 
128-R; AD-234 469. 

Order from LC mi$3. 00, ph$6. 30 PB 149 673 

Contents: - 

Structure, behavior, and computation in fixed automata 
and generalized turing machines 

Analysis and synthesis of automata 

Growing automata 

Some problems concerning growing automata 


222 

















Sasrs-n 


FRYER 2 


\- 


73 














Photographic Equipment 


Army Signal Research and Development Lab., Fort 
Monmouth, N. J. 
EVALUATION OF LE-15, 16-INCH FOCAL LENGTH 
{/S.6 TELEPHOTO LENS FOR CAMERA SET KS-6, 
by L. D. Goldfarb. 2 May 60, 20p. USASRDL Test 
rept. 1481. 
Onder from LC mi$2.40, ph$3.30 PB 152 567 
The optical and mechanical characteristics of the lens 
and auxiliary viewfinder attachment are presented 
together with the test results of photographic resolu- 
tion using Plus X film. (Author) 


Army Signal Research and Development Lab. , 

Fort Monmouth, N. J. 
EVALUATION OF VIEWER, 3 1/4" X 4" AND 70MM 
STRIP, by L. D. Goldfarb and George Gordon. 
2 May 60, 8p. USASRDL Test rept. 1480. 
Order from LC mi§$1. 80, ph$1. 80 PB 152 566 
The viewer, a portable optical device operating from 
115 VAC, is designed to produce an enlarged illumi- 
nated image on a viewing screen. Either 3 1/4" x 4" 
slides or 70mm strip transparencies can be used with 
the viewer. Tests performed on the viewer are dis- 
cussed. In general the viewer was found to be in ac- 
cordance with the technical requirements. (Author) 


Fairchild Camera and Instrument Corp., Syosset, 

oe F 
VIEWER, STILL PICTURE. Final development rept. 
Aug 57-May 58 on Contract AF 30(602)1727. 29 July 58 
18p. SME-AG-3; RADC TR-58-160; AD-206 314. 
Order from LC mi$2.40, ph$3.30 PB 148 285 


This report describes the investigations, design, engi- 
neering, and fabrication accomplished to produce a 
prototype rear projection viewer having high resolution 
and magnification capabilities. The viewer is a porta- 
ble, ruggedly constructed unit, designed for field use 
to enable an operator to identify and read data con- 
tained on Minicards. The following pages describe the 
approach to the problem, the steps taken in arriving at 
solutions to the more important requirements of the 
viewer, and suggestions as to improvements which 
might be made in the final model prior to the production 
of this type of viewer. (Author) 


Lincoln Lab., Mass. Insi. of Tech., Lexington. 
PRECISION SPEED CONTROL OF A HIGH SPEED 
CAMERA, by D. A. Cahlander. Rept. on Contract 
AF 19(604)7400. 20 Sep 60, 15p. 47G-0005. 

Order from LC mi$2.40, ph$3. 30 PB 150 974 


In many applications where a high-speed movie cam- 
era is used, it is desirable to control the picture- 
taking rate accurately. The method of control de- 
scribed incorporates a reluctance pickup, which is 
used to generate an electrical signal when a tooth on 
the camera's film-drive sprocket passes near it. The 
clearance between the pickup and a sprocket tooth is 
-005 inches. By timing the interval between the pulses 
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from this pickup, the speed of the camera between the 
two preceding frames is determined. This speed is 
electrically compared with the desired camera speed, 
and the voltage applied to the camera's motors is ad- 
justed correspondingly. This method, although seem- 
ingly complicated, is actually quite simple and ex- 
tremely versatile. 


Oslo U. (Norway). 
A HIGH-SPEED ROTATING DISK SHUTTER FOR 
PHOTOGRAPHING THE SOLAR DISK, by Kjell Brekke. 
Scientific rept. no. 1 (23) on Contract AF 61(052)186. 
1959, 23p. 7 refs. AFCRC TN-59-470; AD-232 268. 
Order from LC mi§$2. 70, ph$4. 80 PB 148 299 


A high-speed rotating slit-shutter was built for photo- 
graphing the solar disk in direct focus of a long-focus 
instrument at the Solar Observatory, Harestua. The 
phenomenon of variable vignetting, inherent in rotating 
shutters, are removed by suitable tilt of the edges of 
the slit. The theory behind the technical design is pre- 
sented. Technical details of the shutter equipment are 
included. (Author) 


SOCIAL SCIENCES 


Benson-Lehner Corp. , Santa Monica, Calif. 
A CLASSIFICATION SYSTEM FOR ANY DATA 
BANKING (INFORMATION STORAGE AND 
RETRIEVAL) PROCESS, by Peter Garrett. Rept. on 
Contract Nonr-2666(00). 15 June 59, llp. Research 
rept. 596; AD-219 090. 
Order from LC mi$2.40,-ph$3.30 PB 148 977 
Study was started to discover and state explicitly the 
fundamentals of data banking (more commonly called 
information storage and retrieval). A clear exposition 
of these fundamentals will be useful in directing the 
development of equipment to meet particular applica- 
tion requirements. A logical framework or hierarchical 
tree is displayed that includes all possible data bank- 
ing processes and shows their similarities and dif- 
ferences. The basis of this framework is the organiza- 
tion of the store and the method of search, not the 
physical form of either the items of information or the 
search equipment. (Author) 


Brown U., Providence, R. L 
AGGREGATION OF UTILITY FUNCTIONS, by Edmund 
Eisenberg. Technical rept. no. | on Contract 
Nonr-562(15). 1959, 46p. 6 refs. 
Order from LC mi§$3. 30, ph$7. 80 PB 152 016 
This report is concerned primarily with the existence 
of an aggregate utility function in an economy and its 
relation to economic equilibrium. In the discussion 
and results obtained a social welfare function plays a 
fundamental role. Specifically, the economy consists 
of m consumers competing for a supply of n goods 
available in the economy. Each individual has a fixed 
income, or personal budget, and acts so as to maxi- 
mize his personal utility function within his budget. 
The question of economic equilibrium is: to find prices 
of the available goods such that, under these prices, 











the total demand does not exceed the supply (the so- 
called “market- budget" condition) and the cost of the 
supply does not exceed the sum total of the personal 


budgets. 


Institute for Quantitative Research in Economics and 

Management, Purdue U., Lafayette, Ind. 
A MARKET ADJUSTMENT MECHANISM, by Stanley 
Reiter. Rept. on Contract Nonr-1100(16). Dec 59, 28p. 
5 refs. Institute Paper no. 1; AD-231 101. 
Order from LC mi$2. 70, ph$4. 80 PB 152125 
A market adjustment process, an equilibrating mech- 
anism, capable of supporting the static theory of mar - 
kets, is presented. The approach to the problem of in- 
formation transfer and communication is to begin with 
a market in which formal arrangements for informa - 
tion transfer are minimal. The assumption is made 
that people acquire information only through their own 
individual market contacts and remain completely 
ignorant of the experience of others. The case of an 
equilibrating process in unorganized markets is dis- 
cussed in which the mechanism of communication is 
explicit, individuals have limited capacity to communi- 
cate and behavior is consistent with both the hypothe- 
sis of maximization and the awareness on the part of 
individuals of their own limited resources for commu- 
nication, as well as for trade. The concept of a mar- 
ket sequence can provide a new way of organizing ob- 
servations of market transactions taken over time, and 
provide an approach to dynamic analysis of trans- 
actions data from unorganized markets. 


Northwestern Technological Inst., Evanston, III. 
ON THE INVARIANCE OF DEMAND FOR CASH 
AND OTHER ASSETS, by R. W. Clower and 
M. L. Burstein. ONR Research memo. no. 22 on 
Temporal! Planning and Management Decision under 
Risk and Uncertainty, Contract Nonr-1228(10). Feb 60, 
llp. 9 refs. AD-237 867. 


Order from LC mi$2.40, ph$3.30 PB 148 196 


Washington U., Seattle. Div. of Counseling and 
Testing Services. 
AN IBM TYPE 650 PROGRAM TO SUMMARIZE 
MULTIPLE CRITERIA DATA ON ACADEMIC 
ACHIEVEMENTS, by Calvin E. Wright, Glenn E. 
Roudabush, and George R. Burket. Rept. on Contract 
Nonr-477(08) and Public Health Research Grant 
M-74XC4). June 59, 49p. 4 refs. AD-227 912. 
GUrder from LC mi$3.30, ph$7.80 PB 148 723 


The University of Washington Registrar's office adopted 
an IBM type-650 registration system making it possible 
to summarize credits and grade points for individual 
students into 50 or more course areas. For each stu- 
dent concerned, cards containing information about the 
courses he recently completed and the grade that he 
received are merged with achievement cards represent- 


ing his prior accomplishments in a given number of 
areas of study. New achievement cards are produced 
which contain not only his total credits and grade points 
in the area but also his achieved and predicted grade 
point averages. The program also accumulates, by 
sex, the total credits and total grade points from each 
class card processed, so that at the end of the process- 
ing the achieved grade point average for men and 
women whose class cards were summarized during the 
processing may be punched out. The general flow of 
the program is described, and the card controls and 
card forms are listed. Also, instructions are pre- 
sented for the sequential operator, and the input-output 
wiring for the program is listed. 


MISCELLANEOUS 


Naval Research Lab., Washington, D. C. 
REPORT OF NRL PROGRESS. Jan 61. 


Order from OTS $1.25, $10.00/year PB 171 314 


Articles: 

Botanical Approach to a Dual-Purpose, Air-Purification 
System for Submarines, by P. J. Hannan 

Flash Etch Study of <100> Dielectric Breakdown 
Dendrites on LiF Cleavage Surfaces, by J. Pasternak 
and J. W. Davisson 

Effect of Take-Off Angle on Electron Probe Calibration, 
by L. S. Birks and R. E. Seebold 

Scientific program: 

Chemistry: An isocyanate primer-sealer for masonry. 
NRL Model EH-5753 Freon leak detector 

Mathematics: Relation between strict convexity of a 
function and positive definiteness of its Hessian 
matrix 

Mechanics: Effect of mechanical strain upon the elec- 
trical resistance of Au-Cu alloy in the ordered and 
disordered state at 78°K and 300°K 


Metallurgy and Ceramics: Deoxidation of molybdenum. 
Fractography of high-strength steels with the electron 
microscope. Rates of corrosion of structural alloys 
in molten sodium sulfate. Effect of irradiation tem- 
perature on the transition temperature character- 
istics of pressure vessel steels. Effectiveness of 
heat treatment for the recovery of properties of 
irradiated steels. Removal of interstitial impurities 
from niobium by zinc-niobium compounds. Durability 
of the zinc-base coating for niobium 

Nuclear and Atomic Physics: Ray-tracing technique for 
ion-optical measurements. Readout control unit for 
automatic type punch systems. Relativistic Brillouin 
flow 

Radio: Performance of transosonde radio equipment 
during experimental flights since May 1960. Power 
control circuits for protecting solid-state electronic 
systems against catastrophic failure. Improved 
“twist-turn" waveguide junction 
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E.B. Luchsinger. Atomics Internatianal Division 
North American Aviation, Inc. , Canoga Park, 
Calif Aug59 15p Contract AT-11-1-GEN-8 
15p Order from LC Mi $2 40, ph $3 30 

NAA-SR-3940 


A thermogravimetric balance for the investigaticn 
of high tempera rature reaction kinetics and = 
results of a ium oxidation stu y 








Nakata tome International, A Division of 
North American Aviation, Inc. ,Can Park, 
Calif. Nov 60. Contract AT(U1-1)- N-8. 27 ; 
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7743 


Some electron and proton resonance studies in heter- 
ogeneous catalysis, by J. Turkevich and others. 











Princeton University, N.J. June 60. Contract 
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ne, Ill Sep Contract W-31-109-eng- 
23p Orderfrom OTS S50cents ANL~-6211 








Development of corrosion-resistant alloys for use 
a r_ materials for ut 
or as welding alloys, by C.L. Peterson and 
others Battelle Memorial Institute, Columbus, 
Ohio Aug60 Contract W-7405-eng-92 62p 
Order from OTS $1.50 BMI-1459 





Recovery of uranium from purex IEU. Pr 
r x é ampson, Jr. idge, ' 
Tenn, jul 52. Decl. March 23, 1960. Gon- 
tract W-7405-eng-26. 15p. Order from LC. 
Mi $2. 40, ph $3. 30. CF-52-7-163 


Chemical Processing Pant, by ; M. Hl 


mes. 
ge Nat tory, Oak Ridge, 
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Tenn Nov52 Decl March 23, 1960 4ip 
Order from LC Mi $3 30, ph $7 80 
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Thorex pilot plant: System for concentrating second 
uranium, by W. L. Albrecht. Oak Ridge Nation- 
FP accy, Oak Ridge, Tenn. Jan 57. Decl 
May 4, 1960. Contract W-7405-eng-26. 25p. 


Order from LC. Mi $2.70, ph $4. 80. 
CF-57-1-149 


TBP stripping in bubble-cap column and concomitant 
product evaporation, by |. ” Long. Oak Ridge 
ation: ratory, Ridge, Tenn. Mar 57. 
Contract W-7405-eng-26. 15p. Order from LC. 

Mi $2. 40, ph $3. 30. CF-57-3-80 


Chemical technology division unit operations section 
monthly Progress report, pany 1958, by J. 
. Bresee and others. - ational Labor- 
atory, Oak Ridge, Tenn. June 58 Contract W- 


Order from LC Mi $3 60, 


7405-eng-26. 53p 
CF-58-2-139 


ph $9.3 


Chemical technology division unit operations section 
monthly progress report, April 1958, by] C 
Bresee ced others Sak Ridge, National Labora- 
tory, Oak Ridge, Tenn Sep58 Contract W- 


74 ts 65p OrderfromLC Mi $3 90, 
ph $10 80 CF-58-4-123 





Chemical technology division unit operation section 
monthly progress report, June 1958, by J. Cc. 
resee and others. idge National Labora- 
tory, Oak Ridge, Tenn. Oct 58. Contract W- 


74 > we 66p. Order trom LC. Mi $3. 90, 
ph $10. 80. CF-58-6-85 











monthly progress re September 1958, by 

. C. Bresee and others. ational 
Laboratory, Oak Ridge, Tenn. Nov 58. Contract 
W-7405-eng-26. 38p. Order from LC. Mi $3.00, 
ph $6. 30. CF-58-9-62 


Chemical technology division unit operations section 
monthly progress ESDOTT, October 1958, by P. A. 

as and others idge Nationa boratory, 

Oak Ridge, Tenn Dec 58 Contract W-7405-eng- 


26. 47p Orderfrom LC Mi $3 30, ph $7 80 
CF-58-10-90 





Chemical technology division unit operations section 
ominly progress report for January 1959, by 
. W. Horton and others idge National 
Laboratory, Oak Ridge, Tenn 8 59 72p 


Order from LC. Mi $4.50, ph $12.30 
CF-59-1-74 





hemical technol division, unit rations section 
mont rogress re or Januar , by 
.D. Watson and others. idge National 
Laboratory, Oak Ridge, Tenn. June 59. 87p. 
Order from LC. Mi $4. 80, ph $13. 80. 
CF-59-2-45 





Chemical technology division , unit operations 


sections monthly pr ss ri for March 
1959, byM E Whavt att chars Oak Rid 


59, . B. tley, 

National Laboratory, Oak Ridge, Tenn June § 

69% Order from LC Mi $3.90, sre ‘ 
CF-59-3-61 


Effects of fuel burn-up on the dissolutim process~I 
by W. Davis, Jr Bak Ridge National Cletery, 
Oak Ridge, Tenn. Mar 59. Contract W-7405-eng- 
26. 9p. Order from LC. Mi $1. a 3 A Pe 








8. 
tory, Oak Ridge, Tenn. 
from LC. Mi $5.70, ph $16. 80. 
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CF-5 
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Chemical technol division, unit rations section 
monthly progress report for june 1988, by ME. 
tley and others ational lamas 
tory, Ridge, Tenn Sep59 64p Order 
from LC Mi $3 90, ph $10 80 F-59-6-63 


Homogengous reactor fuel processing studies, by 
.D. Burch and others idge National 
Laboratory, Oak Ridge, Tenn June 59 Con- 


tract W-7405-eng-26 Sp Order from LC 
Mi $1.80, ph $1.80 CF-59-6-74 











Chemical tec division, unit operations sec- 
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R. W. Horton cm others Oak Ridge National 

Laboratory, Oak Ridge, Tenn. Oct 59. 116p. 

Order from LC. Mi $6. 00, ph $18. 30. 

CF~-59-7-58 


Chemical technology division, unit rations section 
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tory, Oak Ridge, Tenn. Dec 59. 9%5p. r 
from LC Mi $5. 40, ph $15.30. CF-59-8-76 





Demonstration of the zirflex process on irradiated 
PWR blanket fuel, by T.A. Gensand others Oak 


ge National Laboratory, Oak Ridge, Tenn 
Aug 59 18p OrderfromLC Mi $2.40, 
ph $3.30 CF-59-8-142 





A preliminary study of the dynamics of solvent ex- 
traction cascades. I. Program for digital and anal 
imulation, by O. L. ea ‘ tley 
Oak Ridge National Laboratory, Oak Ridge, Tenn 
Sep 59 23p OrderfromLC Mi $2 70, 
ph $4 80 CF-59-9-47 
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mon ype ogress report for oer by 


iberaters, "Oak Ridge. Tenn 
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Labaratory, Oak Ridge, Tenn 1959] 
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Chemical technology division, unit operations section 
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9-12-49 
Chemical technol division, chemical development 
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anuary | y rown and others. 
Ridge National Laboratory, Oak Ridge, Tenn. 
Mar 60. 48p. Order from LC. Mi $3.30, 
ph $7. 80. CF-60-1-119 


Pr ed h n safety and disposal procedures 
ort ilot plant, by olmes an 
others. Oak Ridge National Laboratory, Oak 
Ridge, Tenn Jan60 10p Order from LC 


Mi $1.80, ph $1.80 CF-60-1-124 
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National 
Laboratory, Oak Ridge, Tenn. Mar 1lp. 
Order from LC. Mi $1. 80, ph $1. 80. 
CF-60-2-72 


Applications of magnesium diffusion to the reprocess 
ing of zirconium~-clad fuel elements, by J. I. 
Federer’ Oak Ridge National Laboratory, Oak 

Tenn Mar60 28p Order fran LC 
Mi 2° 70, ph $4 80 CF-60-3-21 
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Jational Laboratory, 
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ph $3. 30. CF-60-3-22 
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Estimate of potential fuel rocessin 
no art A, by J. mann 
National Laboratory, Oak Rid 

9p OrderfromLC Mi $1. 


i Ridioe 


Tenn Mar 60 
0, ph $1.80 
CF-60-3-50 


Chemical! technol division, chemical deve! opment 
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HRT-chemical plant runs 18 and 19 summary, by 
arbro. idge Nation ratory, 
Oak Ridge, Tenn. Mar 60. Contract W-7405- 
eng-26. 22p. Order from LC. Mi $2.70, 
ph $4. 80. CF -60-3-161 


VPP-design criteria for an installation to remove 
hydrogen illation sod tiyorine from the cells I 
a vent ation or to filtration, by 


ige | ationa atory, Oak 
Ridge, "an. Apr Contract W-7405-eng- 


26. 19p. Order from LC. Mi $2.40, ph $3. 30. 
CF-60-4-38 











Chemical technol division, chemical development 
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LC Mi $3.30, ph $7.80 CF-60-5-114 


Eurochemic assistance pr tabulation of Hapo- 
blue print file numbers by E E M. Shank Oak 
Ridge N 





ge tional Laborat sary, Oak Ridge, Tenn 
Ley ~® 37p Order from LC Mi $3 00, 
h $6 CF-60-6-4 
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30-1-GEN-236. 16p. Order from LC. Mi $2. 40, 


ph $3. 30. DOW-160 


Corrosion of stainless steel in NOG solutions, 
y ranziein and others ont 
de Nemours & Company, Explosives Department, 
Atomic Energy Division, Savannah River Labora- 
oy Aiken, Cc. July 60. Contract AT(07-2)- 
32p. Order from OTS. 75 cents. DP-486 


Reprocessing of power reactor fuels Tenth quarter- 
ly 3s parece report for ouaty L faa to April 
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du Pont de Nemours & Company, Explosives 
Department, Atomic Energy Division, Savannah 
River Laboratory, Aiken, S.C. Oct 60 Con- 


tract AT(07-2)-1 14p Order from OTS 
50 cents DP-491 


Radiochemical s rane lant study Pa » 
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Pont de Nemours & Compan Explosives Depart- 
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Laboratory, Aiken, 5. C. Aug 60. Contract AT 
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Study of the feasibility of aqueous recovery of t 
toels. Part 6. Partial material balance for aque- 
ous recovery plant, by]. G. Lewis and H. A 
Ohlgren University of Michigan Engineering 
Research Institute, Ann Arbor, Mich June 54 








Decl April 21, 1960 21p Order from LC 
Mi $2.40, ph $3 30 ERI-2240-6-F 
Ce) t num- 
unit ntercurrent tion 


golumng: 7 A. Kerns nf orks, 

ichland, Wash. Sep 49 Decl March 24, 1960 

7p. Order from LC. Mi $1.80, ph $1 80 
HW-14445 


Exploratory seavenging studies for the decontaming 
on of redox solut tons 


owe. or Richiand, Wash. May 60 
Decl. Mar 60. Contract W-31-109- —_— ip. 
Order from LC. Mi $2.70, ph $4. 80. 

HW-14702 


Clarification of redox dissolver solution by centrifuz. 
oe with Preven by A. W. Allen. Hanford 
or ichlan ash. June 50. Decl. March 
28, 1960. Contract W-31- 409-Eng-52. 25p 
Order from LC. Mi $2. 70, ph $4. 80. 
HW-17481 








Preparation and properties of RAF solutions: low 
id TBP flowsheets HW nu ra r5 








by ; ness @ nford . 
orks, Richland, Wash 50. Decl March 
28, 1960 Contract W-31- NS. Eng 32 12p 
Order from LC Mi $2 40, ph $3 3 
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~colu with unirradiated upan 

um velopment of ications for the . 
NL. pilot plant, by J. om radle ey Hanford 

ichland, Wash. Feb51. Decl. March 


28, 1960. 12p. Order from LC. Mi $2.40, 
ph $3. 30. HW-20281 


Kinetics of plutonium reduction in the redox 1B 
column, by R.L. Moore. Hanford Works, Rich- 
Tand, Wash. Mar 51. Decl. March 28, 1960. 
Contract W-31-109-eng-52. 10p. Order from 
LC. Mi $1.80, ph $1. 80 HW-20580 








m extraction stage and transfer unit r re- 
On umn, by emon. - 
ash. Aug 51 Decl 


March 24, 1960" Contract W-31-109- = 52 
l4p. Order fromLC. Mi $2 40, ph $3 


21677(Del ) 
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51 Decl March 28, 1960 ery ~ 
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Investigation of osive cha stics of 
solvent dec ition products (red oil), by RM 
Wagner | Electric Co Hanford Atomic 


ee Operation, Richland, Wash Mar 53 
May 3, 1960 Contract W-31- 109-eng-52 
o Order from LC Mi $1 80, ph $1 a nae 


Pilot-plant studies of mercury catalyzed dissolving 
of (aluminum: jacketed tue! fuel. elements, | by J. L. 
Electric Co. 


Hanford Atomic Products. Operation, O° nap 
Wash. July54 Decl. March 28, . 
Order from LC. Mi $2 70, ph $4 80 


HW-32316 
of ajuminum” lacked fuel clemene hy 3 
ectric Co , 


Hanford Atomic Products Operation, Richland, 
Wash Jjuly54 Decl March 28, 1960 22p 
Order from LC Mi $2 70, ph $4 8 

iW. 32316(Del ) 


~ ome by M H Curtis and M K Harmon 
ectric Co , Hanford Atomic Products 


ration, Richland, "Wash Aug54 Decl April 
— Contract by 109- “Bag-52 llp 
Order fromLC Mi $1 80 1 
HW-32823 


Duel on m for gamma radiation monit 
a extr ant, by id 
boeuf others. ectric Co Hanford 
Atomic Products Operation, Richland, Wash 
Nov. 54. Decl. with deletions gp me? 1960. 


Contract W-31- ng ee i Order from 
LC. Mi $3.00, ph $6 W-33901(Del. ) 


lives of redox mechani by 
tevenson. ectric ‘ord 
Atomic Products ion, Richland, Wash 
Apr 55 Decl March 28, 1960 1 Order 
from LC Mi $2 40, ph $3 30 -37121 
A new ht con on 
y ver ° ii 
ford Atomic Proferte ration, Richland, Wash 
Aug 55 Decl — 8, 1960 7p Order 
from LC Mi $1 80, ph $1 80 HW-38667 





eal Richland, Wash 


Dec 55 Decl March 1960 2lp Order 
from LC Mi $2 70, mn $4 80 W-40313 
Hapo interest, by R: H. Moore, ans — 
land, Wash Feb 57. Decl. March 28 i960 
Contract W-31- ny Nas 21p. Order from 
LC. Mi $2.70, ph $4 HW-48503 
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Graded plate cartr for purex a-type extraction 
column, by . Geier and G. M. Hesson. 
General Electric Co. Hanford Atomic Products 
Operation, Richland, Wash. May 57. Decl. 
June 10, 1960. 9p. Order from LC. Mi $1.80, 
ph $1.80. HW -49149 








Technology of non-production reactor fuels reproc- 
essing-- t activity 2790. Quarterly report, 
r. General Electric Co. Hanford 
Atomic Products Operation, Richland, Wash. 
June 58. Decl. March 28, 1960. Contract W-31- 
109-Eng-52. 7p. Order from LC. Mi $1.80, 
ph $1.80. HW -56477 








Precipitation method for the recovery of plutonium 


from chloride slag and crucible-pr ss report, 
by R.W. Henkens. General Electric Co. Han- 


ford Atomic Products Operation, Richland, Wash. 
Oct 58. Decl. March 31, 1960. Contract W- 
31-109-Eng-52. 8p. Order from LC. 

Mi $1.80, ph $1.80. HW -58021 


Parameters of dissolver ment desi 
fuel reprocessing, by W. £ Graf. Cone ral E Elec- 
tric oe Hanf 


ord seniad Products Operation, 
Richland, Wash. May 59. Contract W-31-109- 
Eng-52. 8p. Order from LC. Mi $1.80, 
ph $1.80. HW -60436 








The effect of solution and vessel thermal expansion 
on volume measurements in the chemical proc- 
essing department, by W. H. Johnson. General 

ectric Co. nford Atomic Products Operation, 
Richland, Wash. May 59. Contract W-31-109- 
Eng-52. 8p. Order from LC. Mi $1.80, 
ph $1.80. HW -60455 


The zirflex process; interim development summary, 
By A, M. Platt and C. R. Cooley. General 
Electric Co. Hanford Atomic Products Operation, 
Richland, Wash. June 59. Contract AT(45-1)- 
1350. 3lp. Order from LC. Mi $2.70, 
ph $4.80. HW -60597 


Technol of non-production reactor fuels reproc- 
aoalae budget activity 2790, by V. R. Cooper. 
neral Electric Co. Hanford Atomic Products 
Operation, Richland, Wash. July 59. Decl. 


August 5, 1959. 20p. Order from LC. 
Mi $2.70, ph $4.80. HW -60928 














Froject Ce Coc- 830, plant modifications for reprocess- 
oduction reactor fuels. Design criteria 
213-U cask transfer facility, by M. 
E. Yates. General Electric Co. Hanford Atomic 
Products Operation, Richland, Wash. July 59. 
9p. Order from LC. Mi $1.80, ph $1.80. 
HW -61076 
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Analysis of a nuclear incident in a redox dissolver, 
by VT. Neeley. General Electric Co. Hanford 
Atomic Products Operation, Richland, Wash. 
Aug 59. Contract AT(45-1)-1350. 17p. Order 


from LC. Mi $2.40, ph $3.30. HW - 61609 


Quarterly report on technology of non-production 


reactor fuels reprocessing pie soo oe 90, 
y per nera ectric ord 
Atomic Products Operation, Richland, Wash. | 
Sep 59. Decl. December 2, 1959. Contract 


AT(45-1)-1350. 15p. Order from LC. Mi $2.40, 








ph $3. 30. HW-62063 


Dissolution of stainless steel clad power Tad by 


fuels with nitric acid and hydrofluoric acid, 
CR. Cooley. General Electric Co. oy 


Atomic seein Operation, Richland, Wash. 
Oct 59. Contract AT(45-1)-1350. 18p. Order 





from LC. Mi $2.40, ph $3.30. HW -62199 


Darex pilot plant studies, by J. J. Shefcik. General 
Electric oe Hanford Atomic Products Operation, 
Richland, Wash. Oct 59. Contract AT(45-1)- 
1350. 20p. Order from LC. Mi $2.40, 


ph $3. 30. HW -62537 
Non-production fuels reprocessing, centrifugation 





studies on various dissolver effluent solutions, 
by L. C. Amos. Dec: 59. Appendix A: NPF 
clarification studies, by M. '@ eax July 59. 
Appendix B: Nonproduction fuel clarification 
aes Baa General Electric Co. 
Hanford Atomic Products Operation, Richland, 
Wash. Sep 59. Contract AT(45-1)-1350. 10p. 


Order from LC. Mi $1.80, ph $1.80. 
HW -62840 


Low spews saw testing, by V. L. Hammond and 
-P. Kelly. ord Atomic Products Operation, 
Richland, Wash, June 60. Contract AT(45-1)- 


1350. 40p. Order from OTS. $1.25. 
HW -62843 

















Zirflex dissolution of the annular cladding of simula- 
ted er fuel elements, by P. W. Smith. Gener- 
T Flectric Co. Hanford Atomic Products Opera- 
tion, Richland, Wash. Dec 59. Contract AT 
(45-1)-1350. 5p. Order from LC. Mi $1.80, 
ph $1. 80. HW -63043 


Development and testing of an improved agitator for 
the redox and x separations plants, by J. 
Dunn and R. J. Sloat. Cenaral Plectric Co. 
Hanford Atomic Products Operation, Richland, 
Wash. Dec 59. Contract AT(45-1)-1350. 6p. 


Order from LC. Mi $1.80, ph $1.80. 
HW-63175 
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Quarterly report on technology of non-production 
“reactor fuels reprocessin t activity 2790, 
per. neral Electric Co. Han- 
ford ‘Atomic Products Operation, Richland, Wash. 
Jan 60. Contract AT(45-1)-1350. 17p. Order 
from LC. Mi $2.40, ph $3.30. HW -63406 








Laboratory studies on the filtration of MTR dissol- 
ver solutions: CPP Start up report no. 34, by 
G. K. Cederberg. American Cyanamid Co. 
Atomic Energy Division, Idaho Falls, Idaho. 
Feb 53. Decl. March 28, 1960. Contract AT 
(10-1)-177. 26p. Order from LC. Mi $2.70, 
ph $4. 80. IDO- 14223 








Mercury in the "25" process, by A. E. Erhard and 
~~R, H. Perkins. American Cyanamid Co. Atomic 
Energy Division, Idaho Falls, Idaho. May 53. 
Decl. March 28, 1960. Contract AT(10-1)-177. 

13p. Order from LC. Mi $2.40, ph $3.30. 
IDO-14242 





Automatic slug charger design proposal, by H. 
~~ Schneider. Phillips Petroleum Co. Atomic 
Energy Division, Idaho Falls, Idaho. June 54. 
Decl. March 28, 1960. Contract AT(10-1)-205. 
llp. Order from LC. Mi $2.40, ph $3.30. 
IDO- 14377 





Idaho chemical processing plant technical progress 
report for Laat roe June 1957, by C. E. 
tevenson. illips Petroleum Co. Atomic 
Energy Division, Idaho Falls, Idaho. Sep 57. 
Decl. May 4, 1960. Contract AT(10-1)-205. 


75p. Order from LC. Mi $4.50, ph $12.30. 
IDO-14419 


Idaho chemical processing plant technical progres 
report for f throu: NrSe te 1957 BCE. 


tevenson. Phillips : 








troleum Co. Atomic En- 
ergy Division, Idaho Falls, Idaho. Dec 57. 
Decl. May 4, 1960. Contract AT(10-1)-205. 
148p. Order from LC. Mi $7.20, ph $22.80. 
IDO-14422 


Performance of the TBP process for aluminum fuels; 





Idaho chemical procser as plant, 1955-1956, by 
. L. Rohde, ps Petroleum Co. Atomic 
Energy Division, Idaho Falls, Idaho. Jan 58. 
Decl. May 12, 1960. Contract AT(10-1)-205. 
53p. Order from LC. Mi $3.60, ph $9.30. 
IDO- 14427 


Neptunium separation from uranium, plutonium, 


and fission products: an annotated bibli ; 
by B. J. Newby. Phillips Petroleum Co. Keeani 


Energy Division, Idaho Falls, Idaho. Dec 58. 

Decl. June 9, 1959. Contract AT(10-1)-205. 

29p. Order from LC. Mi $2.70, ph $4.80. 
IDO- 14459 
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Barium fluozirconate precipitation from hydrofluor- 





ic acid-zirconium fuel reprocessin Spans 

Part |. Process chemistry, by B. 

Phillips Petroleum Company, Atomic pelea 

Division, Idaho Falls, Idaho. Sep 60. Contract 

AT(LO-1)-205. 37p. Order from OTS. 75 cents. 
IDO-14511 








Corrosion in neutralized radioactive waste, by N. 
tolica and G.5, ° ips Petroleum 
Company, Atomic Energy Division, Idaho Falls, 
Idaho. Sep 60. Contract AT(10-1)-205. 1L5p. 
Order from OTS. 50 cents. IDO-14531 


An investigation of the KMnO4-MnO 9 head-end pro- 
cedure for the removal of rutheniumand niobium 
zirconium. III. A large-scale study with non- 


irradiated uranium in the separations pilot plant, 
by J. F. LaBonte and E.F. Pauner- Knolls 


Atomic Power Laboratory, Schenectady, N. Y. 
Mar 53. Decl. April 21, 1960. Contract W-31- 
109-Eng-52. 35p. Order from LC. Mi $3.00, 
ph $6. 30. KAPL-795 (Pt. III) 


A low waste volume, first cycle, lA ex flow 
sheet, by J. K. Davidson and W. o. ruses, jr. 
Knolls Atomic Power Laboratory, Schenectady, 
N. Y. July 56. Decl. May 18, 1960. Contract 
W-31-109-Eng-52. 7lp. Order from LC. 

Mi $3.90, ph $10.80. KAPL-1543 

















An index and summary of chemical work on the 
redox assistance to Hanford program. Volume 
Il. Part Il. Redox pilot aoe Pe 
Studies, by W. 5. Andrus and others. Knolls 
Atomic Power Laboratory, Schenectady, N. Y. 
Apr 53. Decl. May 4. 1960, Contract W-31- 


109-Eng-52. 88p. Order from LC. Mi $4.80, 
ph $13.80. KAPL-M-FCS-1 (Vol. II) 








Interim report on operation of the TBP hexane ex- 





traction pilot plant, by L. H. Krone and others, 
a rodt mical Works, St. Louis, Mo. 
May 56. Decl. May 4, 1960. 22p. Order from 


LC. Mi $2.70, ph $4.80. MCW -1390 


Separations chemistry progress report for the 
riod October, November and December 1952, 
. Motta and M. Yardley. North American 
Aviation, Inc., Downey, Calif. Jan 53. Decl. 
May 3, 1960. Contract AT-11-1-GEN-8. 59p. 
OrJer from LC. Mi $3.60, ph $9.30. 
NAA-SR-220 








Technical report on the expanded Harshaw TBP ex- 
traction process, by D. A. Hammond. Harshaw 
mica leveland, Ohio. Apr 54. Deel. 
March 15, 1960. Contract W-7405-ENG-276. 
99p. Order from LC. Mi $5.40, ph $15.30. 
NYO-1468 














A ot en ere oe tte aaho chemical processing 
SA hcp preniedic . G le. 


National Laboratory, Oak Ridge, Tenn. 


Jan 55. Decl. June 5, 1959. 
LC. Mi $7.50, ph $24. 30. 


160p. Order from 
ORNL-1792 
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Zirflex process for PWR blanket fuel. II. 
flow 2 Ay by L. M. Ferris and J. F. Land. 





Oak Ridge National Laboratory, Oak Ridge, Tenn. 


[nd]. Contract W-7405-eng-26. 24p. Order 
from OTS. 50 cents. ORNL-2940 


Equilibrium extraction characteriestics of alkyl 
amines and nuclear metals in nitrate systems. 
rterl or rt no. 6 for the period 
r 1-Dece Quarterly report 
VI,__by E. A. Mason aad 'V. C. Vaughen. Mas- 
Sachusetts Institute of Technology, Cambridge, 
Mass. Feb 60. Contract W-7405-eng-26. 29p. 
Order from LC. Mi $2.70, ph $4.80. 
TID-5720 














Examination of titanium steam coil from a purex 
evaporator, by F. W. Fink. Battelle Memorial 
Institute, Columbus, Ohio. Mar 60. 8p. Order 
from LC. Mi $1.80, ph $1.80. TID-5724 








Controlled Thermonuclear Processes 


Quarterly status report of the las! controlled 
thermonuclear research am for period end- 
oe Sogest 20, 1960, by & Gisctaas The Uni- 
versity ornia, Los Alamos Scientific 
Laboratory, Los Alamos, N. Mex. Sep 60. 


Contract W-7405-ENG-36. 40p. Order from 
OTS. $1.00. LAMS- 2464 
tic field, by F. L. 


Dyes sheath in an axial ma 
‘The University of California. Los Alamos 
Scientific Laboratory, Los Alamos, N. Mex. 


Jan 60. Contract W-7405-ENG-36. 10p. Order 
from OTS. 50 cents. LAMS - 2471 


The effect of rotation on the stabilized pinch, 

~~ Pytte. Project Matterhorn, Princeton University, 
Princeton, N. J. June 60. Contract AT(30-1)- 
1238. 7p. Order from OTS. 50 cents. 


MATT-44 














Tilting confining field coils for the C stellerator, by 
U. Christensen. Project Matterhorn, Princeton 
University, Princeton, N. J. July 60. Contract 
AT(30-1)-1238. 25p. Order from OTS. 

75 cents. MATT-46 
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rterly report covering the period April 1 to 
une 30, , by Idberg and others. 
ject Matterhorn, Princeton University, 


Princeton University, Princeton, N. J. July 60, 
Contract AT(30-1)-1238. 32p. Order from OTS, 
$1.00. MATT-Q-11 


P-4, A steady-state plasma system, by A. L. Gard- 
ner and others. University of California. Law- 
rence Radiation Laboratory, Livermore, Calif, 
May 60. Contract W-7405-eng-48. 4lp. Order 
from OTS. $1.00. UCRL-5904 





Probe measurements on the P-4 system in single 
Cathode operation. Thesis, by D. M. Gall. 
University of California. Lawrence Radiation 
Laboratory, Livermore, Calif. May 60. Con- 
tract W-7405-eng-48. 27p. Order from OTS. 
75 cents. UCRL-5998 





The effects of space charge and relativity on the 


shapes of as poe beams, by N. W. 
Hetherington niversity of 
California. Lawrence Radiation Laboratory, 
Livermore, Calif. Aug 60. Contract W-7405- 
eng-48. 20p. Order from OTS. 50 cents. 
UCRL-6010 








Some aspects of the economics of fusion reactors, 
by R. F. Post. University of California. Law- 
rence Radiation Laboratory, Livermore, Calif. 
Aug 60. Contract W-7405-eng-48. 62p. Order 
from OTS. $1.50. UCRL-6077 





Fast neutral particle injection into a mirror ma- 
chine, by R. F. Post. University of California. 
Lawrence Radiation Laboratory, Livermore, 
Calif. Aug 60. Contract W-7405-eng-48. 27p. 
Order from OTS. 75 cents. UCRL-6078 





Velocity-space instabilities in the mirror machine, 
by R. F. Post. University of California. Law- 
rence Radiation Laboratory, Livermore, Calif. 
Aug 60. Contract W-7405-eng-48. 26p. Order 
from OTS. 50 cents. UCRL-6079 








Fy ietic stability diagrams for a linear pinch, 
reedman. University of California. 


Lawrence Radiation Laboratory, Livermore, 
Calif. Aug 60. Contract W-7405-eng-48. 20p. 
Order from OTS. 50 cents. UCRL-6084 


Controlled thermonuclear research quarterly re- 
port, March, April, May 1960, by C.M. Van 
Atta and others. University of California. Law- 
rence Radiation Laboratory, Berkeley, . Calif. 
June 60. Contract W-7405-eng-48. 136p. Order 
from OTS. $2.50. UCRL-9243 
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Criticali i Empirical studies of critical mass data. Part Ill, 

aaty Studies wipy CL. Schuske and ].W- Morfitt: Carbide and 
Carbon Chemicals Co. Y-12 Plant, Oak Ridge, 
Tenn. Jan 52. Decl. March 7, 1960. Contract 

W-7405-eng-26. 3p. Order from LC. 
TS. Comparison of kg9 measurements in a critical as- Mi $2.40, ph $3.30. Y-839 
| “sembly with koo9 measurements in the physical 
constants testing reactor, by J.T. Mihalczo. 


Oak Ridge National Laboratory, Oak Ridge, Application of criticality information to Y-12 Plant 
rd- Tenn. May 60. Contract W-7405-eng-26. 34p. pone by C. L. Schuake CarBide and Car- 


— 
. 











~~: Order from LC. Mi $3.00, ph $6. 30. micals Co. Y-I2 Plant, Oak Ridge, Tenn. 
f. CF-60-4-24 Mar 52. Decl. March 2, 1960. Contract W- 
I 7405-eng-26. 37p. Order from LC. Mi $3.00, 
| ph $6. 30. Y-853 


A proposal for criticality control measurements 


us ilsed neutron methods, by E. G, Silver. 
ork Ridge National Laboratory, Oak Ridge, Critical masses and lattice parameters of HxO — 














Tenn. May 60. Contract W-7405-eng-26. 8p. UO2 critical experiments. A rison of 
Order from LC. Mi $1.80, ph $1.80. theory and experiment, by W. r. 
4 CF-60-5-130 Westinghouse Electric Corporation, Atomic 
98 Power Department, Pittsburgh, Pa. Nov 59. 
; Contract AT(30-3)-222. 47p. Order from LC. 
am for computing minimum critical sphere Mi $3.30, ph $7.80. YAEC-152 
radii for uranium salts, . B, Patterson. 





Goodyear Atomic Corporation, Portsmouth, 
Ohio. Nov 59. Sp. Order from LC. Mi $1.80, 


ph $1.80. GAT-DM-792 Equipment, Methods and Techniques 


Nuclear safety specifications for fuel element manu- 


nom ng processes, General Electric Co, Han- Cyclic pressure tests of large size pressure vessels, 
tomic cts Operation, Richland, Wash. S report no. 16 for January 16, 1960 to 
Oct 55. Decl. April 28, 1960. Contract W-31- ee 12 1960 16k ki — South- 












































b 109-Eng-52. 19p. Order from LC. Mi $2.40, west Research Institute, San Antonio, Tex. 
. ph $3. 30. HW-37952 [1960]. Contract AT(30-1)-2140. 18p. Order 
a from LC. Mi $2.40, ph $3.30. AECU-4730 
7 Neutron age calculations neous systems), 
by N. ate Gaaaaal Ebciric Co Flashed Remote shearing, by A. A. Abbatiello. Oak Ridge 
Atomic Products Operation, Richland, Wa sh. National Laboratory, Oak Ridge, Tenn. Nov 58. 
July 59. Contract AT(45-1)-1350. 6p. Order 14p. Order from LC. Mi $2.40, ph $3.30. 
_ from LC. Mi $1.80, ph $1.80. HW-61054 CF-58-11-57 
.. 
8 Plutonium oxide-plastic mixtures for critical mass Notes on heat transfer in the ORR core at powers 
studies, by H. W. Crocker. General Electric ter than 20 Mw, by]. F. Wett, Jr.. Oak 
dn Co. Hanford Atomic Products Operation, Rich- ona atory, Oak Ridge, Tenn. 
= Il land, Wash. May 60. Contract AT(45-1)-1350. Sep 59. 12p. Order from LC. Mi $2.40, 
t 15p. Order from LC. Mi $2.40, ph $3.30. ph $3. 30. CF-59-9-68 
- . HW -65207 
19 , Supplementar rt no. 1 on vacuums ystems, by 
Nuclearly safe mass limits. Volume limits, infinite oe ‘ ationa tory 
uti cylinder diameters and slab thicknesses for slightly Oak Ridge, Tenn. Jan 60. 22p. Order from 
— enriched uranium rods in t water, by E.D. LC. Mi $2.70, ph $4.80. CF-60-1-17 
yton. ra c Co. rd Atomic 
Products Operation, Richland, Wash. May 60. 
os Contract AT(45-1)-1350. 15p. Order from LC. The applicability of packed glass seein rie tae 
Mi $2.40, ph $3.30. HW -65328 nuclear in large vessels, by J. P. . 
ationa tory, Oak Ridge, Tenn. 
. May 60. 13p. Order from LC. Mi $2.40, 
Nuclear safety experiments on plutonium and enrich- ph $3. 30. CF-60-3-103 
om ed uranium a, bye. moderated assemblies con- 
° r and others. 
hor cals Company, Rocky Flats, Den- Test of HRT CP multiclone no. 1 following removal 
43 ver, Colo. Oct 60. Contract AT(29-1)-1106. from reactor cell, by O. O. Yarbro. bak Ridge 
l4p. Order from OTS. SO cents. RFP-201 National Laboratory, Oak Ridge, Tenn. 


241 














June 60. Contract W-7405-eng-26. 10p. 
Order from LC. Mi $2.40, ph $3. 30. 
CF-60-6-105 


Hydraulic instability in a natural circulation loop 
with net steam generation at 1000 psia, by S. 
Levy and E. 5S. Bsckjord- Saaacel Electric Co. 
Atomic Power Equipment Department, San Jose, 
Calif. July 59. Contract AT(04-3)-189. 47p. 
Order from LC. Mi $3.30, ph $7.80. 

GEAP-3215 











Design considerations and region of operation of 
= jet diffusion equi nt, by J. W. Eerkens. 
University of California. Institute of Engineer- 
ing Research, Berkeley, Calif. July 57. Con- 


tract AT(11-1)-34. 20p. Order from LC. 
Mi $2.40. Ph $3.30. HE-150-158 


Some studies on ultrasonic testing with lamb waves, 
by R. L. Mancuse. General Electric Co. Han- 





ford Atomic Products Operation, Richland, Wash. 


Feb 57. Decl. March 31, 1960. 14p. Order 
from LC. Mi$2. 40, ph $3.30. HW -48754 


Deepwell turbine liquid throttle bushing leak- 

oe by J. — carat Electric Co. Hanford 
tomic Products. Operation, Richland, Wash. 
Dec 57. Decl. March 28, 1960. 12p. Order 


from LC. Mi $2.40, ph $3.30. HW -53530 


Interim report--DT-63 scale formation in heat ex- 
=rs using raw Columbia River water, by 
. D, Bainard. General Electric Co. Hanford 
Atomic Products Operation, Richland, Wash. 
June 58. Contract AT(45-1)-1350. 3lp. Order 
from LC. Mi $3.00, ph $6.30. HW-56537 


Developments in the HLO bearing test program 
interim report, by R. W. Wirta. neral Elec- 
aric Co Hanford Atomic Products Operation, 
Richland, Wash. Jan 59. Contract AT(45-1)- 
1350. 25p. Order from LC. Mi $2.70, 
ph $4.80. HW -58639 











Thermal contact conductance of fuel element mate- 
: . ler. General Electric Co. 
Hanford Atomic Products Operation, Richland, 
Wash. Apr 59. Contract AT(45-1)-1350. 16p. 
Order from LC. Mi $2.40, ph $3.30. 
HW-60343 





Computational aids for estima 
Tiquid to boiling water heat exchangers, by W. J. 
Love. General Electric Co. Hanford Atomic 
Products Operation, Richland, Wash. Sep 59. 
17p. Order from LC. Mi $2.40, ph $3.30. 

HW-61738 


rformance of 











Statistical analysis--accuracy of volume measure- 





ments in a large proce vessel, by C. G. Hough, 
neral Electric Co. tomic Products 


Operation, Richland, Wash. Oct 59. Contract 
AT(45-1)-1350. 36p. Order from LC. 
Mi $3.00, ph $6. 30. HW -62177 


Gas shielded Arc welding process, by J. Maginnis, 
Union Carbide Nuclear Company, Division of 
Union Carbide Corporation, Oak Ridge Gaseous 
Diffusion Plant, Oak Ridge, Tenn. Sep 60. Con- 
tract W-7405-eng-26. 9p. Order from OTS. 

50 cents. K-1456 





Comparative performance of four main coolant 
check valves during closure, by T, H. Glasser 
and others. Knolls Atomic Power Laboratory, 
Schenectady, N. Y. Dec 59. 35p. Order from 
LC. Mi $3.00, ph $6, 30. KAPL-M-SMS-104 








Snap-Iil— Thermoelectric generator environmental 
test. Volume Ill, by L. W. Gross and E. J. ~ 
Schramm. Martin. Co. Nuclear Division, 
Baltimore, Md. Jan 60. Contract AT(30-3)-217. 
73p. Order from LC. Mi $3.90, ph $10.80. 

MND-P-2101-III 








Evaluation of prefabricated pipe insulation-heater 





sections, by C. J. Baroczy. Atomics Internation- | 


al. Division of North American Aviation, Inc., 
Canoga Park, Calif. July 58. 12p. Order from 
LC. Mi $2.40, ph $3.30. NAA-SR-Memo-2898 


Experimental evaluation of concentric cylinder, 
spiral-flow heat exchanger, by J. S. McDonald. 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. Mar 59, 
3lp. Order from LC. Mi $3.00, ph $6.30. 

NAA-SR-Memo- 3528 


Design of 3400 40 psi linear induction pump for 
the 250 MWE overflow reactor, by R. 5. Baker, 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. July 59. 
14p. Order from LC. Mi $2.40, ph $3.30. 

NAA-SR-Memo-4413 (Rev. 1) 














Burnout protection requirements and prelimina 
burnout protection system design, by R. F. 
Audette. Atomics International. Division of 
North American Aviation, Inc., Canoga Park, 
Calif. Oct 59. 13p. Order from LC. Mi$2.40, 
ph $3. 30. NAA-SR-Memo- 4469 








Thermal conductivity of snap materials, by R. A. 

~~ Barney. Atomics International. Division of 
North American Aviation, Inc., Canoga Park, 
Calif. Oct 59. 15p. Order from LC. Mi $2.40, 
ph $3. 30. NAA-SR-Memo-4508 
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Experimental systems and procedures utilized in 

8 the phenomena of nucleate a 
nout, by D. A. Huber. Atomics International 

Division of North American Aviation, Inc., 


Canoga Park, Calif. Oct 59. Llp. Order from 
LC. Mi $2.40, ph $3.30. NAA-SR-Memo-4553 











Tests of an-type tube couplin 
~~Atomics International. vision of North Ameri- 
can Aviation, Inc., Canoga Park, Calif. Dec59. 
8p. Order from LC. Mi $1.80, ph $1.80. 
NAA-SR-Memo-4772 


Test of protot HNPF large valve remote rator, 
by W F. ay Atomics Giacuniienat Divi- 
sion of North American Aviation, Inc., Canoga 


Park, Calif. May 60. 13p. Order from LC. 
Mi $2.40, ph $3.30 NAA-SR-Memo-5250 


, by C. Sutherland. 





Study of the industrial potential of radioisotopic 
methods in the textile industry. Quarterly prog- 
ress report for the period October I, 198 

r » Rebenfeld and H. J. 
White, Jr. Textile Research Institute, Prince- 
ton, N. J. Contract AT(30-1)-2365. 27p. Order 
from LC. Mi $2.70, ph $4.80. NYO-2639 
onic liquid, Tech- 


Flow equauons for a conductin 
nical progress report, ye R. Sundheim. New 
York Uaeersiny. t. Y. yb 60. Contract AT 


(30-1)-1938. 32p. Order from LC. Mi $3.00, 











ph $6. 30. NYO-7744 
Slurry feed- devel nt, by E. C. Hise. 
ationa ratory, Oak Ridge, 

Tenn. [nd.]. Contract W-7405-eng-26. 2ip. 


Order from OTS. 50 cents. ORNL-3008 


Radiometric flaw detector, by W. T. Gannon. 
General Electric Co. General Engineering Lab- 
oratory, Schenectady, N. Y. June 53. Decl. 
November 20, 1959. 22p. Order from LC. 

Mi $2.70, ph $4.80. RS3GL132 





Flush printed circuit boards for switches for 
military applications, by R. E. a 
Corporation Reprint, Albuquerque, N. Mex. 

Oct 60. i8p. Order from OTS. 75 cents. 
SCR-227 


Molded ubberized hair shock miti and cush- 
= ds, by WoW Chania Santis Corpora 


rque, N. Mex. Jan 60. 10p. Order 
fom 0. Mi $1.80, ph $1.80. SCTM-9-60(25) 











A drop-testing device used for small-scale, dynam- 
ic, cushioning experiments in Sandia Corpora - 
tion’s "Component recovery program “, byW.]. 
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Halpin. Sandia Corporation, Albuquerque, 

N. Mex. Mar 57. Contract AT(29-1)-789. 3lp. 

Order from LC. Mi $3.00, ph $6.30. 
SCTM-49-57-14 


High-vacuum techniques, G. L. Krieger. Sandia 
Corporation, Albuquerque, N. Mex. Mar 60. 
25p. Order from LC. Mi $2.70, ph $4.80. 

SCTM-76-60(14) 


ee velocity shock seen. equipment and methods, 
. W. Walker. rporation, = 
querque, N. Mex. July 60. 36p. Order from 
OTS. $1.00. SCTM-196-60-16, 





Use of an air dead-weight tester for the precise 
control of constant gas pressure in closed sys- 
tems, by M. K. Laufer. Sandia Corporation, 
Albuquerque, N. Mex. Dec 59. 6p. Order 
from LC. Mi $1.80, ph $1.80. 

SCTM-339-59(27) 








Transmission of short duration acceleration pulses, 
by M. L. Walker and P. M. Barba. Sandia 
Corporation, Albuquerque, N. Mex. Dec 1959. 
22p. Order from LC. Mi $2.70, ph $4.80. 

SCTM-361-59(14) 





Screw thightness, by G. W. Chandler. Sandia 
Corporation, Albuquerque, N. Mex. Dec 59. 
6p. Order from LC. Mi $1.80, ph $1.80. 

SCTM-409-59-25 





Resistance temperature detector lead cable-100-K 
area, by R. L. Loundagin. General Electric 
Co. Hanford Atomic Products Operation, Rich- 
land, Wash. Dec 57. 6p. Order from LC. 

Mi $1.80, ph $1.80. TID-5621 


eT Vs pressure drop in two phase flow, by 
ia University, Engineering 


Research Laboratories, New York, N. Y. Dec 
59. 7p. Order from LC. Mi $1.80, ph $1.80. 





TID-5673 
energy storage ceramic capacitor. rterly 
report no, orAprill, 1 -June " 
M., Blank. General Electric ss fe 


Vehicle Department, Philadelphia, Pa. {1999}. 
Contract AT(30-1)-1963. 66p. Order from LC. 
Mi $3.90, ph $10.80. TID-5696 


Perturbation analysis of the say of aE 
aS ournal bear Interim 
s r. 
Institute, Laatadion for Research and Develop- 
ment, Philadelphia, Pa. Feb 60. Contract Nonr- 
2342(00). 3lp. Order from LC. Mi $2.70, 
ph $4.80. TID-5704 
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The Ges of t coils, Paper 
ay t. Univer- 


= of California. Lawrence Radiation Labora 


tory, Livermore, Calif. [Oct 59]. Contract W- 
7405-eng-48. 15p. Order from LC. Mi $2.40, 
ph $3. 30. UCRL-5631-T 


Irradiation tests of Mark I pulse instruments, by 
0. F. Swift and others. Westinghouse Electric 
Corp., Atomic Power Division, Pittsburgh, Pa. 
July 52. Decl. March 2, 1960. Contract AT- 
11-1-GEN-14. 12p. Order from LC. Mi $2.40, 
ph $3. 30. WAPD-RM-137 





Simulation of a stream tor, by W. L. Canrion 
and L. L. Roth. Westinghouse Electric Corpor- 
ation, Bettis Plant, Pittsburgh, Pa. Aug 58. 
6lp. Order from LC. Mi $3.90, ph $10.80. 

WAPD-S3W-A-1865 











ford Works, by 

General Electric Co. Hanford Atomic Prefeies 
Operation, Richland, Wash. Nov 58. Contract 
AT(45-1)-1350. 6p. Order from LC. 
ph $1.80. HW-57935 


Techniques for estima the s c retention 





rties of Hanford soils, f ierschenk 
Fecsral Electric Co. Hanford Atomic Products 
Operation, Richland, Wash. Aug 59. Contract 


AT(45-1)-1350. 44p. Order from LC. 
Mi $3.30, ph $7.80. HW-61644 


Subsurface geology of the Hanford 
nera 

Atomic Products Operation, Richland, Wash. 

Oct 59. Contract AT(45-1)-1350. 20p. Order 


from LC. Mi $2.70, ph $4.80. HW-61780 


ration areas, 








a a a na at 2000 PSIA on 
eo " . Weiss. Westinghouse 
Corporation, Atomic Power Division, 
Pittsburgh, Pa. Feb 59. 8p. Order from LC. 


Mi $1.80, ph $1.80. WAPD-TH-478 


Evaluation of discontinuities in a stainless steel 


relenen with r a and ultrasonic tech- 
. J. Long. Un- 


rbide Nuclear aebeaain Division of Union 
Carkede Corporation, Y-12 Plant, Oak Ridge, 
Tenn. Apr 59. Contract W-7405-eng-26. 22p. 








Order from OTS. 50 cents. Y-1309 
Geology and Mineralogy 
Determination of thorium in rock les by 





8 , by S. A, Reyno 

atory, Oak Ridge, Tenn. June 60. 
Contract W-7405-eng-26. 7p. Order from LC. 
Mi $1, 80, ph $1.80. CF -60-6-37 


The detection of Ss water-level record- 
Se LW. McCanigay Censeal Elssinie Co. 
Hanford Atomic Products Operation, Richland, 
Wash. Nov 55. Contract W-7405-Eng-52. 13p. 
Order from LC. Mi $2.40, ph $3.30. 

HW-37711 





Evaluation of ultrasonic attenuation techniques for 
tes hollow uranium cores for transformation, 
rederick. General Electric Co. Han- 
ford ‘Atomic Products Operation, Richland, Wash. 
Mar 57. Decl. March 16, 1960. 9p. Order 
from LC. Mi $1.80, ph $1.80. HW -48875 








Thorium isotopes method for dating marine sedi- 





ments. ‘Thesis, by I, Almodovar. 
ogy, Pittsburgh, 
Contract AT(30-1)-844. 
Mi $6.30, ph $19.80. 





Pa. May 60. 
125p. Order from LC. 
NYO-8919 


Probing the earth with nuclear explosions, by D. T, 
. Press. Rand Corporation, Santa 
Monica, Calif. Sep 59. Contract AT(11-1)-135. 
4lp. Order from LC. Mi $3.00, ph $6.30. 
RM-2456-AEC 








Gamma-only assaying for Sere correc- 
tions, by J. H. Scott and on 
Evaluation Division, Grand Junction Operations 
Office, AEC, Grand Junction, Colo. Apr 60. 


20p.. Order from OTS. SO cents. RME-135 


The variability of atmospheré¢ 
es. 

que, 'N. "Mex. May 56. 22p. Cader trem 16. 

Mi $2.70, ph $4.80. SCTM-160-55-51 


Source Part II, 


Comparison of the root curvature of a uniform can- 





tilever beam under dynamic loads with the root 
curvature under a static load Ac Proee the same 
tip deflection, by M. V. 

Selatan Beate < Corporation, Albuquerque 

N. Mex, Oct 54. Changed from OFFICIAL USE 


ONLY Ortober 27, 1959. 15p. Order from LC. 
Mi $2. 40, ph $3. 30. SCTM-217-54-51 








Ozonosphere winds and temperatures from acoustic 





Observations of 1955 atomic tests, by J. 

Sandia Corporation, Albuquerque, N. Mex. Oct 

56. 12p. Order from LC. Mi $2.40, ph $3.30. 
SCTM-253-56-51 





Mi $1.80, | 
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of thickness, aie, _ and dom of redie- 
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ae Outer treme’. ee 00, ph $6.30. 
TEI-612 








e . W : 
to akata Alas, by Kachadoorlan 


ogica y. D. C. Dec 59. 
32p. Order from LC. » Mi $7.50, ph $24. 30. 
TEI-642 


“Coan of Dolomite Hill, Nevada test site, Nye 
, ya * 
logical Survey, Washington, 


D. C. Nov 59. 65p. Order from LC. 
Mi $3.90, ph $10. 80. TEI-755 


Thermoluminescence of some Dolomite, tuff, and 





prantuc rock sommes from ee 
test site, Nye ty, ada, 





A progress by D. D. Dickey. Geologi- 
cal Survey, D. C. July 60. 30p. 
Order from LC. Mi $2.70, ph $4.80. 

TEI-765 


Natural radiocarbon in the Atlantic Ocean, by W. S. 





_ Broecker and others. Columbia University, 
Lamont Geological Observatory, Palisades, N.Y. 


Mar 60. Contract AT(30-1)-1808. 73p. Order 
from LC. Mi $4.50, ph $12.30. TID-5735 


Structure characteristics of clay minerals as 





indicated by infrared s . lLechnical 
no. , y rs. 
versity . Institute for the Study of 


Rate Processes. Nov 54. Contract AT(49-1)- 
633. 17p. Order from LC. Mi $2.40, 
ph $3. 30. TID-5851 


teovapic grochemistry of uranium and lead. Project 





al cove riod from June I, 
1360S 
fot Lamont Geological Observatory, 
Palisades, N. Y. Apr 60. Contract AT(30-1)- 
1114. 14p. Order from LC. Mi $2.40, 
ph $3. 30. TID-5881 





Health and Safety 


Off-site animal investigation project, Second an- 





5 armer. Army Veteri- 
ary Cone, Las Vagas, Nev. June 3. Con- 
tract A'T(29-1)-162. 20p. Order from LC. 

Mi $2.40, ph $3. 30. AECU-4613 


The radiol eee eee a ety of con 
CLA : val 
Laboratory, San Francisco, 

Calif. Mar 58. 68p. Order from OTS. 
75 cents. CEX-57.1 


Radiation dose received by and crew on 








planes ca the maximum number of radia- 
tion units, by Oi tare and chee OE 
Ridge National Laboratory, Oak Ridge, Tenn. 
Mar 57. Contract W-7405-eng-26. 22p. Order 
from LC. Mi $2.70, ph $4.80. CF-57-3-152 


SRE fuel elements re safe by 
. a tory, 
Oak Ridge, Tenn. Feb 60. Contract W-7405- 
eng-26. 37p. Order from LC. Mi $3.00, 
ph $6. 30. CF-59-11-122(Rev.) 


Fuel element catastrophe studies: Hazards of 
fission release from irradiated uranium, 
‘ rker and others. Oak Ridge National — 
Laboratory, Oak Ridge, Tenn. June 60. Con- 
tract W-7405-eng-26. 87p. Order from LC. 











Mi $4.80, ph $13.80. CF-60-6-24 
Plutonium —a lecture to the re- 
actor school on a ory. rton. 
ationa , Oak Ridge, 
Tenn. July.60. 12p. Order from LC. Mi $2. 40, 
ph $3. 30. CF-60-7-28 





Semni-annual rt, by C. N, Stover, Jr. 
University PTE “Todicbiclogy Laboratory, 
Salt Lake City, Utah. Sep 59. Contract AT 
(11-1)-119. 66p. Order from LC. Mi $3.90, 


ph $18.80. COO-219 


Radiation survey, Columbia University Van De 
—~Grastl New York Operations Office. Fiaalth 


and Safety Laboratory, Atomic Energy Commis- 
sion, N. Y. Nov 58. 16p. Order from LC. 
Mi $2. 40, ph $3. 30. HASL-50 


Summary of available data on the strontium 90 con- 
tent of foods and of total diets in the United 
States, by J. H. Harley and J. Rivera. United 
States Atomic Energy Commission, New York 
Operations Office, New York, N. Y. Aug.60. 7lp. 
Order from OTS. $2.00. HASL-90 














Manual of radiation protection standards. General 
~~ Electric Co. Hanford Atomic Products Operation, 
Richland, Wash. Mar 60. Contract AT(45-1)- 

1350. 82p. Order from LC. Mi $4.80, 
ph $13.80. HW-25457 (Rev. 2) 





Radiological sciences department quarterly progress 


on research and devel: nt activities 
for y= =a a by rr x. Parker. 
ra ctric Co. ‘ord Atomic Products 
Operation, Richland, Wash. Oct 53. Decl. 
March 2, 1960. Contract W-31-109-Eng-52. 


35p. Order from LC. Mi $3.00, ph $6.30. 
HW-29519 





Radiological sciences department quarterly progress 


on research and devel nt activities 
for Apit— June 1954, by H. M. Parker, Ceneral 

c ord Atomic Products Operation, 
Richland, Wash. Jilly 54. Decl. March 2, 1960. 


Contract W-31-109-Eng-52. 29p. Order from 
LC. Mi $2.70, ph $4.80. HW -32406 





Radiological sciences department progress report 


on research and devel nt activities for July— 
ee = by H. M Parker. General 

c rd Atomic Products Operation, 
Richland, Wash. Oct 54. Decl. March 2, 1960. 


Contract W-31-109-Eng-52. 27p. Order from 
LC. Mi $2.70, ph $4.80. HW -33437 








Preliminary investigation of the Uniskan process 
for the extrusion or sizing of tubular sections, 
by A. T. Taylor. Genera c Co. Han- 
ford Atomic Products Operation, Richland, Wash. 
Nov 54. Decl January 29, 1960. Contract W-31- 
109-Eng-52. 36p. Order from LC. Mi $3.60, 
ph $9. 30. HW-33896 


Nuclear one of vessels in orreys by N. Ketzlach. 
c tomic Products 


Operation, Richland, Wash. Mar 56. Decl. 

June 10, 1960. Contract W-31-109-Eng-52. 9p. 

Order from LC. Mi $1.80, ph $1.80. 
HW-41899 


Feasibility of lutonium measurements 
FOF Ree Wo Bata Caneel Electric 
Co. Hanford Atomic Products Operation, Rich- 
land, Wash. May 56. Decl. with deletions Janu- 
ary 24, 1958. Contract W-31-109-Eng-52. 7p. 
-Order from LC. Mi $1.80, ph $1.80. 
HW-43370 (Del. ) 











Noise reduction 300 area. ect CG- 

* _ > c 
tion, Richland, Wash. Mar 57. Decl. July 27, 
1960. Contract W-31-109-Eng-52. 33p. Order 
from OTS. 40 cents. HW-48980 








Disposition of contaminated ssing equipment 
at Hanford Atomic Prodi Operation, 1S 
y neral Electric 
Hanford Atomic Products Operation, Richland, 
Wash. Feb 60. Contract W-31-109-Eng-52, 
43p. Order from LC. Mi $3.30, ph $7.80. 


HW -63703 


Radiological chemisiy operation semiannual ao 
SGoN Kecmats Predocts Operation, Richland, Wed 
tomic ration, Richland, Wash, 

Mar 60. Contract AT(45-1)-1350. 68p. Order 


from OTS. $2.00. HW -63824 


Evaluation of rediegical conditions in the vicinity 
une 5 ° ’ 
Junkins and others. ord Atomic Products 


Operation, Richland, Wash. Aug 60. Contract 











AT(45-1)-1350. 45p. Order from OTS. $1.25, 
HW - 66287 
Annual , Of the health and safety division, i 





“Horan. Tdaho Operations Office 
Health and Safety Division, AEC. Idaho Falls, 
Idaho. 1958. 165p. Order from LC. Mi$7.80, | 
ph $25.80. IDO-12012 | 
The effects of a nuclear explosion on commercial _ 


communications == by R. H. Williamson 
rs. o- ‘onics-Television 


Manufacturers Association, Washington, D. C, 
and Federal Civil Defense Administration, Battle 
Creek, Mich. May 55. 64p. Order from OTS. 





$1.50. ITR-1193 

Health ics rl for January—March 
> . }. Feinberg. c Power 
Laboratory, Schenectady, N. Y. 1960. Con- 


tract W-31-109-Eng-52. 22p. Order from LC. 
Mi $2.70, ph $4.80. KAPL-M-HP-4 


Health ics 
. Feinberg. 


ly report for Ai 
tomic 

tory, » N. Y. 1960. Contract W- 

31-109-Eng-52. 25p. Order from LC. 

Mi $2.70, ph $4.80. KAPL-M-HP-5 } 


l—June 1 


A study of two-stage air samplers designed to simu- 
- late the rod lower res tract, by 
versity of 
California, Los Alamos Scientific Laboratory, 
Los Alamos, N. Mex. June 60. Contract W- 
7405-ENG-36. 53p. Order from OTS. ~— 
LA- 
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Inc., Canoga Park, Calif. July 58. 6p. Order 
from LC. Mi $1.80, ph $1.80. 
NAA-SR-Memo- 2924 


Cloud--An IBM 709 program for compu oe a 
yay dose rate from a radioactive cl ‘ 
Duncan. Atomics International. Division of 


North American Aviation, Inc., Canoga Park, 
Calif. [1959]. 93p. Order from LC. Mi $5.40, 
ph $15. 30. NAA-SR-Memo-4822 








rotective nt, ss report 
to Apri verman and 
others. Harvard University, School of Public 
Health, Boston, Mass. June 60. Contract AT 
(30-1)-2355. 59p. Order from LC. Mi $3. 60, 
ph $9. 30. NYO-9322 


Respirato 
or june 





Applied health physics annual report for 1958, by 

~ J, C. Hart. Oak Ridge National Laboratory, 
Oak Ridge, Tenn. 1958. Contract W-7405-eng- 
26. 57p. Order from OTS. $1.50. ORNL-2777 





Health sics division annual ess report for 
riod en uly 3l, ° organ. 
jationa ratory, Oak Ridge, 
Tenn. 1960. Contract W-7405-eng-26. 294p. 
Order from OTS. $4.00. ORNL-2994 
Radioactive fallout. Annual progress ope report 





P. K. Kuroda. University rkansas. College 
of Arts and Sciences. Fayetteville, Ark. Dec 

59. Contract AT(40-1)-2529. 56p. Order from 
LC, Mi $3.90, ph $10.80. ORO-234 


On-site TRO ae | report. SS 
—Phase Ii. Reyno ectrical and 


Engineering Company, Inc., Radiological Safety 
Division, Las Vegas, Nev. 1958. Contract AT 








Environmental beta- radio activity in air at 
Sandia Laboratory Firat Ser lTR by 


Juskiewicz a: others. Caputo, 
Albuquerque, N. Mex. Oct 60. 8p. Order 
from OTS. 50 cents. SC-4495(RR) 





Environmental beta-gamma radio activity in air at 
Sandia Laboratory. Second quarter 1960, by 
H, L. Rarrick and others. Sadia Corporation, 
Albuquerque, N. Mex. Oct 60. 8p. Order 
from OTS. 50 cents. SC-4496(RR) 








Environmental beta-gamma radio activity in air at 
Sandia Laboratory. Third quarter, by R. E. 
Womelsduff. Sandi Corporation, Albuquerque, 
N. Mex. Oct 60. 10p. Order from OTS. 

50 cents. SC-4497(RR) 








Fallout contours at Albuquerque, New Mexico, by 
D. A. Young. Sandia Corporation, Albuquerque, 
N. Mex. Jan 60. 78p. Order from LC. 

Mi $4.50, ph $12. 30. SCTM-195-59(S1) 


Improvements in personnel meter ocedures at 
ORRTS- by F.-V~-Cinperley ant WoP- Gamenill 
Operations Office. Health and Safety Divi- 
sion, AEC, Idaho Falls, Idaho. [1959]. 16p. 
Order from LC. Mi $2.40, ph $3.30. 
TID-5662 





Studies of nuclear debris in precipitation. Quarterly 


ess report no. 3. Isotopes, Inc., West- 
or N. J. Mar 60. Contract AT(30-1)-2415. 

64p. Order from LC. Mi $3.90, ph $10.80. 
TID-5710 








A conceptual study of possible collecting systems for 
use in stratospheric sampling. Western Precipi- 
tation Corporation, Los Angeles, Calif. Apr 59. 














(29-2)-162. 14lp. Order from LC. Mi $7.20, Contract AT(04-3)-234. 9lp. Order from LC. 

ph $22.80. OTO-58-5 Mi $5.40, ph $15. 30. TID-5847 
General instructions for the recovery of radioactive A conceptual study of possible collec tems for 

contaminated equipment, by S. Glassstone, and use in stratospheric sampling, by tern Pre- 

others. Sandia Corporation, Albuquerque, cipitation Corporation, Los Thgihea, 4 Calif. Apr 

N, Mex. Aug 60. 2lp. Order from OTS. 59. Contract AT(04-3)-234. 86p. Order from 

50 cents. SC-4225(M) OTS. $2.00. TID-5971 


Environmental beta-gamma radio activity in air at 
Sandia Laboratory, May through December 1957, 
omelsduff and others. Sandia Corpor- 
ation, Albuquerque, N. Mex. Oct 60. 25p. Or- 
der from OTS. $1.00. SC-4492(RR) 








Environmental beta-gamma radio activity in air at 








Sandia Laboratory, May December 1959, 
by H. L. Rarrick and others. Corporation, 
Albuquerque, N. Mex. Oct 60. 15p. Order 
from OTS. 75 cents. SC-4494(RR) 


Lung hazards from inhaled radioactive particulate 


matter. Pr ss report for July 15, 1956 to 

july 14, 155 sper no. 9, by H. Cember. 
niversity tts . Graduate School of 

Public Health, Pittsburgh, Pa. July 57. Contract 

AT(30-1)-912. 65p. Order from LC. Mi $3.90, 


ph $10.80. TID-5981 








The measurement of environmental radiation, An- 
nual report and proposed program for the period 
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ed 1, 1960 to August 31, 1961. New 
versity, and 


te 

Sciences, New York, N. Y. July 60. 35p. 

Order from LC. Mi $3.00, ph $6.30. 
TID-6123 


A um of information for use in controlling 
on emergencies. Incl lecture notes 
session at Idaho Falls, —, 








from a 


ce i cal Information hen 
Oak Ridge, Tenn. Sep 60. 100p. Order from 
OTS. $1.00. TID-8206 (Rev. ) 


A four-channel continuously recording monitor for 
air-borne alpha-activity, by D. A. Morken and 
. Wi 4 University of Rochester, 
Atomic Energy Project, Rochester, N. Y. 
July 60. Conteact W-740l-eng-49. 3lp. Order 
from OTS. 75 cents. UR-576 





Instruments 


Ma: 





tic recorder for nuclear pulse application. 
riod covered: October 6, 1950 1c December 
ald. [linois Institute 
of Technology, Armour Research Foundation, 
Chicago, Ill. Dec 59. Contract AT(11-1)-702. 
llp. Order from LC. Mi $2.40, ph $3.30. 
ARF-1151-3 





tic recorder for nuclear 


lse application. 








inecioute of porno Armour Research Foun- 
dation, Chicago, Ill. Apr 60. Contract AT(1l- 

1)-702. 7p. Order from LC. Mi $1.80, 

ph $1.80. ARF-1151-5 


Research study on neutron interactions in matter as 








Technology, Anal Research Foundation, 


Chicago, Ill. Aug 60. Contract AT(11-1)-578. 
43p. Order from LC. Mi $3.30, ph $7.80. 
ARF-1164-3 


Notes on helium leak detection, by H. J. Metz 
Oak Ridge National Laboratory, Oak Ridge, 
Tenn. july 59. 30p. Order from LC. Mi$2.70, 
ph $4.80. CF-58-1-20 (Rev. ) 





Miniature TV camera manipulator, by P. P. Holz. 
National Laboratory, Oak Ridge, 
Tenn. Nov 59. Contract W-7405-eng-26. 25p. 
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Order from LC. Mi $2.70, ph $4.80. 
CF -59-11-129 


High current saturation characteristics of the 
L compensated ionization chamber 
. L. Ka " a - 
tory, Oak Ridge, Tenn. May 60. Contract W- 
7405-eng-26. 4p. Order from LC. Mi $1.80, 
ph $1.80. CF-60-5-104 





Use of silicon surface-barrier counters in fast- 





neutron detection and s , by T. A, 

e an urray. National 
Laboratory, Oak Ridge, Tenn. May 60. 25p. 
Order from LC. Mi $2.70, ph $4.80. 

CF -60-5-121 


An electron multiplier as a detector for a Le 








ionization mass spectrometer - desi 

Cathey. E. T. du Fea de Nemours & was 
plosives Department, Atomic Energy Division, 
Technical Division, Savannah River Laboratory, 
Aiken, S. C. Aug 60. Contract AT(07-2)-1. 
18p. Order from OTS. 50 cents. DP-498 


lon for the line recorder mass spectrometer, 
oP. I. Davis and C. H. Eubank. Goodyear 


Atomic Corporation, Portsmouth, Ohio. Jan 60. 
Contract AT(33-2)-1. 7p. Order from LC. 
Mi $1.80, ph $1.80. GAT-T-726 





Pressure transmitter, by J. E. Walker. Goodyear 





Atomic Corporation, Postsmouth, Ohio. May 60. 


Contract AT(33-2)-1. 


Mi $1.80, ph $1.80. 
Test of high stability scaler for the determination 
ssion ts in redox uranium, by F. P. 
rauer. ra c Co. ‘ord Atomic 
Products Operation, Richland, Wash. Aug 54. 
Decl. March 2, 1960. 13p. Order from LC. 
Mi $2.40, ph $3. 30. HW -32708 


4p. Order from LC. 
GAT-T-786 





Gamma photometer use for nondestructive deter- 
mination of uranium content of enriched "C™ 








a= by D. ©. Richards. General Electric Co. 


ord Atomic Products Operation, Richland, 
Wash. Mar 55. Decl. May 4, 1960. Contract 
W-31-109-Eng-52. 4p. Order from LC. 
Mi $1.80, ph $1.80. HW-35939 


Manual for the effluent water 
M. C. Greene and others. era 
Hanford Atomic Products Operation, ichioah] 
Wash. [nd]. 34p. Order from LC. Mi $3.00, 
ph $6. 30. HW-38191 
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An ultrasonic bond tester for the Hanford 
Mine. by D.C. Worlton. General Electric ce 


Hanford Atomic Products Operation, Richland, 
Wash. Nov 55. Decl. June 10, 1960. 34p. 
Order from LC. Mi $3.00, ph $6.30. 

HW -39849 


Project CAI-816-105-N design criteria confinement 


“system instrumentation, by W. A. Richards and 
J. ré Flickinger. Ceneral Electric Co. Han- 


ford Atomic Products Operation, Richland, Wash. 
Nov 59. Contract AT(45-1)-1350, 8p. Order 
from LC. Mi $1.80, ph $1.80. HW -60440 





Stack effluent monitor operation and maintenance, 

~ by R. A. Harvey and G. D. Crouch. General 
Electric Co. Hanford Atomic Products Operation, 
Richland, Wash. July 59. 29p. Order from LC. 
Mi $2.70, ph $4.80. HW -61194 


A reins source for calibration purpoees by L. F. 
r. neral Electric Co. ord Atomic 
Products Operation, Richland, Wash. Oct Sf. 


Contract AT(45-1)-1350. 5p. Order from LC. 
Mi $1.80, ph $1.80. HW -62386 


Transistor pre-e Pitet for neutron monitors, by 
. R. Kelly. neral Electric Co. ord 
Atomic Products Operation, Richland, Wash. 
Apr 60. 16p. Order from LC. Mi $2.40, 


ph $3. 30. HW -64698 





A needle-valve type of variable leak for uranium 


hexafluoride mass spectrometers, by E. F. 
Babelay and L. A. Smith. Carbide and Carbon 


Chemicals Co. K-25 Plant, Oak Ridge, Tenn. 
Sep 52. Decl. March7, 1960. Contract W- 
7405-eng-26. 17p. Order from LC. Mi $2.40, 
ph $3. 30. K-935 





Health physics manual of calibration procedures for 
ports! ble and fixed survey instrumentation, by 
Kennedy and H. Aceto. Knolls Atomic 
Power Laboratory, Schenectady, N. Y. Nov 59. 
Contract W-31-109-Eng-52. 76p. Order from 
LC, Mi $4.50, ph $12.30. KAPL-A-HP-5 


An electrical resistance measuring device for 
determining the thickness of a we monel over- 
AY on carbon steel, by A. C, Lind. Knolls 

c r ratory, Schenectady, N. Y. 
Apr 60. Contract W-31-109-Eng-52. 29p. 
Order from LC. Mi $2.70, ph $4.80. 
KAPL-M-ACL-2 


a aay by R. F. Shes. fae 
- Knolls atomic 

r ratory, Schenectady,N.Y. Apr 60. 

Contract W-31-109-Eng-52. 1l0p. Order from 


LC. Mi $1.80, ph $1.80. KAPL-M-RFS-1 
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Dosimetry for the little Eva critical assembly, 





aoaree spectrum, and tissue dose evalua- 
tions, by J. A. Sayeg, D. G, Ort, . Harris. 
The | University of California. Los Alamos 
Scientific Laboratory, Los Alamos, N. Mex. 
May 60. Contract W-7405-ENG-36. 24p. Order 
from OTS. 50 cents. LA-2468 





Fast response, low inertia vacuum furnace, by L. H. 

~~ Rachal. Atomics International. A Division of 
North American Aviation, Inc., Canoga Park, 
Calif. Oct 60. Contract AT(11-1)-GEN-8. 10p. 
Order from OTS. 50 cents. NAA-SR-5387 





Transient tests of HNPF prototype sodium pump 
drives, by R. W. Atz. Atomics International. 
Division of North American Aviation, Inc., 
Canoga Park, Calif. Oct 59. 7p. Order from 
LC. Mi $1.80, ph $1.80. 

NAA-SR-Memo-4127 


Summary of pr 8s on specific heat measure - 
ments for zirconium Gyiride, by W. J. Tomasch. 
Atomics International. Division of North Ameri- 
can Aviation, Inc., Park, Calif. Nov 59. 
20p. Order from LC. Mi $2.40, ph $3.30. 

NAA-SR-Memo- 4654 


Deetepme st of sefpin static elimination SP 
. ri le 


J. Gs MacHutchin. United States Radium Corpor- 
ation, Engineering Division, Bloomsburg, Pa.. 

Jan 60. Contract AT(30-1)-2306. 83p. Order 

from OTS. $2.00. NYO-2490 











Final enginee report on automatic scanning of 
nuclear emulsions, by K. C. Speh and 5. 


Becker. Airborne Instruments Laboratory, Divi- 
sion of Cutler-Hammer, Inc., Deer Park, N. Y. 
Dec 59. Contract AT(30-1)-1786. 97p. Order 
from LC. Mi $5.40, ph $15. 30. NYO-2926 








A multi-channel unit of solid state counters for 
nuclear spectroscopy, by O. M. Bilaniuk and 
others. University of Rochester, Rochester, 
N. Y. May 60. Contract AT(30-1)-875. 24p. 
Order from LC. Mi $2.70, ph $4.80. 

NYO-9026 








Te Bae on comers A limi- 
Sse ecion, Gok Ridge. 1 0. 
tudies, Oak Ridge, Tenn. July 60. 


140p. Order from OTS. $1.50. ORINS -38 





rmanium surface-barrier counters, 
alter and others. Oak Ridge National 
Laboratory, Oak , Tenn. Feb 60. Con- 
tract W-7405-eng-26. 29p. Order from LC. 
Mi $2.70, ph $4.80. ORNL-2877 











Development of high speed electron accelerator 





structures. Interim report no. 10 for November 
1, par pemeet 31, 1960, by J. A. Baicker and 

rs. vid Sar: esearch Center, Prince- 
ton, N. J. 1960. Contract AT(30-1)-1958. 23p. 


Order from LC. Mi $2.70, ph $4.80. 
RIB-43 





Interim report on development of design criteria 





for STE ‘This er covers the pertoe 1 
to , by ectrical 
aie Oklahoma State University, Still- 


water, Okla. Sandia Corporation, Albuquerque, 
N. Mex. Oct 60. 72p. Order from OTS. 
$2. 25. SC-4456(RR) 


An improved FM discriminator-detector for air- 
borne telemetry receivers, by G. E. Reis and 
. E, Land. Sandia Corporation, Albuquerque, 
N. Mex. Sep 60. 26p. Order from OTS. 
75 cents. SCR-208 





The electrical behavior of exploding wires. Part I. 
_ Experimental apparatus and te , by 
. W. Neilson and I, D. McKinney. Sandia 
Corporation, Albuquerque, N. Mex. Feb 60. 
74p. Order from LC. Mi $4.50, ph $12.30. 
SCTM-8-60-(51) 


The Wiancko pressure transducer (an evaluation 
with s sted modifications), — E. J. Vulgan. 
rporation, Albuquerque, N. Mex. 
Nov 55. 33p. Order from LC. Mi $2.70, 


ph $4. 80. SCTM-11-56-51 











Randon sync generator, by W. F. Nielsen. Sandia 
Corporation, Albuquerque, N. Mex. Mar 54. 
9p. Order from LC. Mi $1.80, ph $1.80. 

SCTM-35-54-52 





Osciducer (combination oscillator and transducer 
model OS-1000, pressure-0 to 15 SIA Sandi, 
Corporation, Albuquerque, N. Mex. Jan 60. 
7p. Order from LC. Mi $1.80, ph $1.80. 

SCTM-38-60-(52) 








A fast closing mechanically operated electrical 
switch utilizing a differential pressure principle 
Performance of the first experimental model, by 
W. J. Halpin and R.E. Hendricks. Sandia Cor- 
poration, Albuquerque, N. Mex. Apr 59. Con- 
tract AT(29-1)-789. 44p. Order from LC. 

Mi $3.30, ph $7.80. SCTM-39-59-(51) 


—— eae: by G. L. Krieger. Sandia 
ration, rque, N, Mex. Mar 60. 
27p. Order from OTS. $1.00. 

SCTM-76-60-(14) 
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Experimental study of inverted L-, T-, and related 





transmission-line antennas, by S. Prasad and — 
R.W.P. King. Sandia Corporation, Albuquerque, 
N. Mex. Mar 60. 55p. Order from LC. 

Mi $3.60, ph $9.30. SCTM-82-60-(14) 





Thermoelectric cells as an auxiliary power supply 
in satellites and space missiles, by H. G. 
Laursen. Sadia Corporation, Albuquerque, 

N. Mex. Apr 60. 10p. Order from LC. 
Mi $1.80, ph $1.80. SCTM-86-60-(52) 








Two-hour timer evaluation report, by R. K. Heck, 
Sandia Corporation, Albuquerque, N. Mex. Mar 
60. llp. Order from LC. Mi $2.40, ph $3.30, 

SCTM-100-60-(13) 





Time mark generator, by R. K. Heck. Sandia 
Corporation, Aibuquerque, N. Mex. Mar 60. 
10p. Order from LC. Mi $1.80, ph $1.80. 

SCTFM-101-60-(13) 





The printed wiring techni applied to unit packag- 
ing of a plug-in FM Seeltiatee and DC am lifiee 
by R. P. Neble- Sandia Corporation; Sicaae 
que, N. Mex. May 55. 16p. Order from LC, 
Mi $2.40, ph $3.30. SCTM-107-55-53 


Transistors applied to an FM-FM airborne radio 
telemetry system, by R. H. Gablehouse. Sandia 
Corporation, Albuquerque, N. Mex. May 56. 
74p. Order from LC. Mi $4.50, ph $12.30. 

SCTM- 107 -56-52 








A survey of fast-rising balloons and RAWN reflec- 
tors, by T. J. Raftery and H. J. Plagge. Sandia 
Corporation, Albuquerque, N. Mex. Oct 60. 
10p. Order from OTS. 50 cents. 

SCTM-142A-57(S2) 





The fabrication and application of switching and 
commutating drums, by W. O. Johnson. Sandia 
Corporation, Albuquerque, N. Mex. May 59. 
llp. Order from LC. Mi $2.40, ph $3.30. 

SCTM-160-59-(15) 








The use of transient analysis in the evaluation of 
electromagnetic relays, by R. C. A. Sadler. 
rporation, rque, N. Mex. 
July 60. 28p. Order from OTS. $1.00. 
SCTM-176-60-(14) 








A tutorial survey of information storage devices, 

. K. Skousen. Sandia eg 

querque, N. Mex. Sep 59. 64p. Order from 
LC. Mi $3.90, ph $10.80. SCTM-262-59-(15) 
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“TRA-DECOM" —Model A (A transistorized Pam 
~~“decommutator), by P. R. Palmer and others. 
rporation, Albuquerque, N. Mex. 
Sep 58. Contract AT(29-1)-789. 7lp. Order 


from LC. Mi $4.80, ph $13.80. 
SCTM-282-58-(52) 





A plug-in magnetron radio frequency power source 
~~ for the antenna pattern range facility, by J. F. 
Dankworth. Sandia Corporation, ioniean 
N. Mex. Sep 60. 32p. Order from OTS. $1.00 
SCTM-282-60-(14) 





Electrical fuses and their utilization in Sandia 
Corporation systems, by C. D,. Longerot. Sandia 
Corporation, Albuquerque, N. Mex. Nov 60. 
22p. Order from OTS. 75 cents. 

SCTM-304-60-(14) 








Constant current battery discharger, by R. J. 
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N. Mex. May 59. Contract AT(29-1)-789. 14p. 
Order from LC. Mi $2.40, ph $3.30. 
SCTM-359-58-(81) 
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LC. Mi $2.40, ph $3.30. SCTM-364-59-(16) 





A Sandia prototype system of the Zeus capacitor 
- bank, by R. D, Aden and H. E. Morris. Sandia 
Corporation, Albuquerque, N. Mex. Jan 60. 
15p. Order from LC. Mi $2.40, ph $3.30. 
SCTM-377-59-(12) 





A method for determining the curie loading of Kr85 
in nuclear batteries, by A. Thom. Sandia 
Corporation, Albuquerque, N. Mex. Jan 60, 
l6p. Order from LC. Mi $2.40, ph $3.30. 

SCTM-381-59-(16) 








The application of super-regeneration to UHF, by 
R. L. O"Nan. Sandia Corporation, Albuquerque, 
N, Mex. Jan 59. Contract AT(29-1)-789. 34p. 
Order from LC. Mi $3.00, ph $6.30. 
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Final report on millmeter wave components, by L. 
L, Bertan. FXR, Inc., Woodside, N. Y. July 
59. Contract AT(11-1)-663. 30p. Order from 
LC. Mi $2.70, ph $4.80. TID-5623 





The channeled image intersifier. Seventh quarter- 
a progxece report. University of Chicago, 
cago Midway Laboratories, Chicago, Ill. 
Feb 60. Contract AT(11-1)-647. 2lp. Order 
from LC. Mi $2.70, ph $4.80. TID-5665 
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Radioisotope X-ray generator, Quarterly progress 








report no. 3 covering the period from January 1, 
to March 31, 1960, by M. W. Chisholm and 
others, Picker X-Ray Corporation, Picker Re- 
search Center, Cleveland, Ohio. 1960. Contr 
tract AT(11-1)-746. 1l0p. Order from LC. 

MI $1.80, ph $1.80. TID-5793 





Unitized system of image intensifiers using fiber 





Optics. Progress report for November 1959 
chrough March a 5 J. S. Kalafut. Westing- 
ouse Electric Corporation, Electronic Tuber 
Division, Elmira, N. Y. 1960. Contract AT 


(30-1)-2176. 19p. Order from LC. Mi $2.70, 
ph $3.80 TID-5890 


ie ESS. thermometry seminar held Octo- 
rl-2, 1 at Oak Ridge National Laboratory, 
by W.-K. Grimes and D. RK: Cuneo. Oak Ridge 
National Laboratory, Oak Ridge, Tenn. Aug 60. 
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Proceedings of the eighth conference on hot labora- 


tories and equipment held at San Francisco, 
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Stang, Jr. and others. The American Nuclear 
Society, The Hot Laboratory Division. 1960. 
Book 1 - 296p. Book 2 - 250p. Order from OTS. 
Total price $5.75. TID-7599 


Scintillation counter y-spectra unfol code for 
the IBM-650 a Sy by H. T. nt. jr. and 
B. Johnston. University of California, Law- 
rence Radiation Laboratory, Livermore, Calif. 
Feb 60. Contract W-7405-eng-48. 26p. Order 
from LC. Mi $2.70, ph $4.80. UCRL-5808 














The verni-ray, an instrument to measure the uni- 
formity of thin foils, by J]. Benveniste and others. 
University of California. Lawrence Radiation 
Laboratory, Livermore, Calif. Aug 60. Con- 


tract W-7405-eng-48. 8p. Order from OTS. 
50 cents. UCRL-6049 





Evaluation of high-speed two-tube configurations. 
Parti. Greater gain-bandwidth in trigger cir- 
cuits. Partlil. Transient analysis white 
cathode follower. Thesis, by M. Brown. Uni- 
versity of California. Lawrence Radiation 
Laboratory, Berkeley, Calif. Nov 59. Contract 
W-7405-eng-48. 60p. Order from LC. 

Mi $3.60, ph $9.30. UCRL-8954 














Nuclear materials control system (NMCS). Phase 
Il. A doorway monitor for safeguards use, by 
F. J. Arsenault. Westinghouse Electric - 
ation, Atomic Power Department, Pittsburgh, Pa. 
Feb 60. Contract AT(30-1)-2176. 63p. Order 
from LC. Mi $3.90, ph $10.80. WCAP-6038 











Transistorized counti t, by J. J. 
ry. Union uclear pany, Divi- 
sion of 'Jnion Carbide Corporation, Y-12 Plant, 
Oak Ridge, Tenn. July 60. Contract W-7405- 
eng-26. 33p. Order from OTS. 75 cents. 
Y-1313 


Isotope Separation 


An experimental 
sterilization, 


irradiator for hospital 
J. H. Frankfort and others. 
ucleaonics, Inc., Garden City, 
N. Y. Mar 60. Contract AT(30-1)-2349. 96p. 
Order from OTS. $1.50. AN-119 





An industrial gamma irradiator for medical supplies, 











by J. H. Frankfort and others. Associated 
Nucleonics, Inc., Garden City, N. Y. Feb 60. 
Contract AT(30-1)-2349. 138p. Order from 
OTS. $2.00. AN-120 


Metallurgy and Ceramics 


S report on irradiation of pc EBR- 
T Tost elements, by J. H. nama = E. s. 
Sowa. Argonne National Laboratory, Argonne, 


Ill. Sep 60. Contract W-31-109-eng-38. 32p. 
Order from OTS. 75 cents. ANL-6010 


Stabilizing effects of oxide additions to uranium 
TT = W. B. Wilson and A. F. Gerds. Bat- 
telle Memorial Institute, Columbus, Ohio. 

Sep 60. Contract W-7405-eng-92. 13p. Order 
from OTS. 50 cents. BMI- 1467 





Alumina coating of UO» shot by hydrolysis of alumi- 


Preferred orientations in extruded Zircaloy? wing 
by J. J. Laidler. General Elec tric Co. ‘ord 
Atomic Products Operation, Richland, Wash. 


Apr 60. Contract AT(45-1)-1350. 35p. Order 
from OTS. $1.50. HW-64815 


Some seismic effects of underground explosions in 
cavities, by G. L. Lamb, Jr. The University 
of California. Los Alamos Scientific Laboratory, 
Loa Alamos, N. Mex. Feb 60. Contract W- 
7405-ENG-36. $1.25. 
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Kinetics and mechanism of the oxidation of uranium 
dioxide and uranium dioxide plus fissia sintered 
pellets, by T. Smith. Atomics International. 
k Division of North American Aviation, Inc., 
Canoga Park, Calif. Nov 60. Contract AT(11- 
1)-GEN-8. 96p. Order from OTS. $2.00. 

NAA-SR-4677 








A dode for indexing poeder patterns, by I. R. Tan- 
nenbaum and others. Atomics International. A 
Division of North American Aviation, Inc., 
Canoga Park, Calif. Nov 60. Contract AT(11-1)- 
GEN-8. 67p. Order from OTS. $1.75. 

NAA-SR-4710 





Melting and forming of SER fuel rods, by P. S. 
Drennan. Atomics International. A Division 
of North American Aviation, Inc., Canoga Park, 
Calif. Oct 60. Contract AT(11-1)-GEN-8. 
Order from OTS. 50 cents. NAA-SR-4762 





Uranium alloy fuel element fabrication develo nt 
for HNPF core 1, by S. M. Cobb. Atomics 
International. A Division of North American 
Aviation, Inc., Canoga Park, Calif. Nov 60. 
Contract AT(11-1)-GEN-8. 55p. Order from 
OTS. $1.25. NAA-SR-5291 





Measurement of surface area of uranium dioxide 





num chloride vapor, by M. F. Browing and 
others. Battelle Memorial Institute, Columbus, 
Ohio. Oct 60. Contract W-7405-eng-92. 12p. 
Order from OTS. 50 cents. BMI-1471 





Determination of interstitial solid-solubility limit 














in tantalum and identification of the penne 
ses, by D. A. Vaughan and others. tte 
rial Institute, Columbus, Ohio. Oct 60. 
28p. Order from OTS. 75 cents. BMI-1472 


Fabrication of the PRTR Zircaloy-2 sure 





8 tubes, by R. L. Knecht. ord Atom- 
ie aitcis Operation, Richland, Wash. July 59. 
Contract AT(45-1)-1350. 43p. Order from 
OTS. $1.25. HW -60358 
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powder and sintered pellets, by T. Smith. 
Atomics International. A Division of North 
American, Aviation, Inc., Canoga Park, Calif. 
Oct 60. Contract AT(11-1)-GEN-8. 47p. Order 
from OTS. $1.00. NAA-SR-5319 





Corrosion of materials by lithium at elevated tem- 
ratures, by E. E. Hoffman. Oak Ridge Nation- 
A Laboratory, Oak Ridge, Tenn. [nd]. Contract 
W-7405-eng-26. 147p. Order from OTS. $2.75. 
ORNL-2924 





Metallurgy of Zircaloy-2. Parti. The effects of 
fabrication variables on the anisotropy of me 
chanical properties, by P, L. Rittehouse and 
M. TL. PORaiaar Oak Ridge National Labora- 
tory, Oak Ridge, Tenn. [nd.] Contract W-7405- 
eng-26. 106p. Order from OTS. $2.25. 

ORNL-2944 
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of gases in metals. A Literature survey, by 

emsler. Nuclear Metals, Incorporated, 
Concord, Mass. Aug 59. Contract AF-33(616)- 
6627. Slip. Order from OTS. $1.00. 


NMI-9800 


An in vacuo electromagnetic dispersion experiment, 
by S. D. Softky and ec K. Sadie. University 
of California, Lawrence Radiation Laboratory, 
Livermore, Calif. May 60. Contract W-7405- 
eng-48. 2lp. Order from OTS. 50 cents. 
UCRL-5968 





Nuclear Explosions—Peaceful Applications 





An cvaleauicn of the factors ae the ey 
of a large underground cavi 
and others. University of Titinovs, Urbana, ill. 
Nov 59. 8lp. Order from OTS. $2.00. 


AECU; 4654 


Particle Accelerators and High- 
Voltage Machines 


Remarks on elementary particles and their inter- 
actions, by D, B, Lichtenberg. Midwestern 
Universities Research Association, Madison, 
Wis. Aug 59. Contract AT(11-1)-384. 211p. 
Order from OTS. $3.00. TID-6537 





Physics and Mathematics 





The scattering of positrons by atomic hyerogen: 
Formulation, by W. J. Cody and K, S 





| Argonne National Laboratory, Argonne, III. 
Oct 60. Contract W-31-109-eng-38. 17p. Order 
from OTS. 50 cents. ANL-6121 


} Calculation of here rogens oe effects in ZPR-III fast 
assemblies using the DSN program, by D. Mene- 
ghetti and M. F. Loomis. Argonne National 

| Laboratory, Argonne, Ill. Nov 60. Contract W- 











A .description of thermal conductivity and dynamic 








viscosity of water in the critical re. by C. A, 
Fritsch and R. J. Grosh. Argonne Natimal 
Laboratory, Argonne, III. Oct 60. Contract 
W-31-109-eng-38. 40p. Order from OTS. 
$1.00. ANL-6238 


A technique for observation of the nucle 





31-109-eng-38. 3lp. Order from OTS. 75 cents. 


ANL-6218 


' 


| The calculation of transient temperature distribu- 
| tions in a solid cylindrical pin, cooled on the 





surface. p am 
Heestand and rollers. rgonne National Labora- 
tory, Argonne, Ill. 
eng-38. 140p. Order from OTS. 





$2.50. 
ANL-6237 





Oct 60. Contract W-31-109- 
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resonance of some short-lived nucli 5 cc 
application to measurement of the nuclear 

a eciee of Li®, by D. Connor. Argonne National 
Laboratory, Argonne, Ill. Nov 60. Contract 
W-31-109-eng-38. 94p. Order from OTS. 
$2.25. ANL-6263 











Nuclear ics ceca uarter| rep rt jan 
e ry, ° r and. 
others. Hanford Atomic Products CGiathalen. 
Richland, Wash. Apr 60. Contract AT(45-1)- 
1350. 15lp. Order from OTS. $2.75. 
HW -64866 





The study of multi-region reactions with an analog 
computer. by J. C. n. Hanford Atomic 

ucts Operation, Richland, Wash. July 60. 
Contract AT(45-1)-1350. 50p. Order from OTS. 
$1.25. HW -65578 


PUBCO-II an IBM 704 code for computing the ideal 
thermodynamic functions of a diatomic gas 
molecule, by L. R. Simmey. The Ualvennity of 
California. Los Alamos Scientific Laboratory, 
Los Alamos, N. Mex. Mar 59. Contract W- 
740S-ENG-36. 82p. Order from OTS. $2.00. 

LA-2304 


Theory of angular momentum in N-dimensional 
space, By. D. Louck. The University of 


ornia. Los Alamos Scientific Laboratory, 

Los Alamos, N. Mex. May 60. Contract W-7405 
7405-ENG-36. 298p. Order from OTS: $4.00. 
LA-2451 











WAT: A numerical method for two-dimensional 
unsteasy fluid flow, by niver- 
sity of California. Los Alamos Scientific Labora- 
tory, Los Alamos, N. Mex. Sep 60. Contract 
W-7405-ENG-36. 2lp. Order from OTS. 
50 cents. LAMS - 2365 








CRUNCH - An IBM-704 code for calcula 
sive first-order reactions, 
. rne. dge National Laboratory, 
Oak Ridge, Tenn. Nov 60. Contract W-7405- 
eng-26. 46p. Order from OTS. $1.25. 
ORNL-2958 
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EQUIPOISE - An IBM-704 code for the solution of two- 
group, two-dimensional, neutron diffusion 
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tions in cylindrical metry, by M. L. 
Tobias and T. B. Fowler. Oak Ri National 
Laboratory, Oak Ridge, Tenn. [nd]. Contract 


W-7405-eng-26. 87p. Order from OTS. $2.00. 
ORNL- 2967 


Ca e-gamma determination of vanadiun levels, 

. E. Schwager. University of California. 
Lawrence Radiation Laboratory, Livermore, 
Calif. Jan 60. Contract W-7405-eng-48. 9%6p. 
Order from OTS. $2.00. UCRL-6003 





Measurement of the temperature dependence of 





neutron ion properties in beryllium using 
a pulsed neutron technique. Thesis, by W. M. 
Andrews. University of California. Lawrence 
Radiation Laboratory, Livermore, Calif. Aug 
60. Contract W-7405-eng-48. 232p. Order 
from OTS. $3.00. UCRL-6083 








Studies of the conductivities of dispersions. Thesis, 
by R. E. Meredith. University of California, 
Lawrence Radiation Laboratory, Berkeley, Calif. 
July 59. Contract W-7405-eng-48. 133p. Order 
from OTS. $2.75. UCRL-8667 





Scattering of positive pions on protons at 310 Mev: 
Recoil-nucleon polarization and phase-shift 
analysis, Thesis, by J. H. Foote. University 
of California, Lawrence Radiation Laboratory, 
Berkeley, Calif. Sep 60. Contract W-7405-eng- 
48. 13lp. Order from OTS. $2.50. 

UCRL-9191 











Graphs and tables of zero-field hyperfine-structure 
level ordering in free atoms, by F. S. Baker. 
University of California, Lawrence Radiation 








Laboratory, Berkeley, Calif. Aug 60. Con- 
tract W-7405-eng-48. 147p. Order from OTS. 
$2.75. 


UCRL-9364 





. Lawrence Laboratory, Berke- 
ley, Calif. Sep 60. Contract W-7405-eng-48. 
115p. Order from OTS. $2.25. UCRL-9390 


Radiation Effects on Materials 


Specifications for thermocouples, stainless steel 
sheathed, corrosion resistant, for nuclear ser- 
vice, by B.S. Kosut. General Electric Co. Han- 
ford Atomic Products Operation, Richland, 
Wash. Apr 60. 3p. Order from LC. Mi $1.80, 
ph $1.80. HW -64744 








USAEC conference on the status of radiation effects 





research on structural materials and the impli- 


cations to reactor design held at Chicago, [Ili- 
nois, October 15-16, 1555. by J. B. Trice and 
others. USAEC Office of Technical Information 
Extension, Oak Ridge, Tenn. Oct 60. 306p. 


Order from OTS. $4.00. TID-7588 








Fast neutron effects on DuPont 1290 film, by S. 





Block and L. Hughes. University of California, 
Radiation Laboratory, Livermore, Calif. June 
58. Contract W-7405-eng-48. 7p. Order from 
LC. Mi $1.80, ph $1.80. UCRL-5264 


Radioactive Waste 


Radioactive waste disposal, by W. A. Rodger. 
Argonne National Laboratory, Argonne, Ill. Sep 
60. Contract W-31-109-eng-38. 169p. Order 
from OTS. $2.75. ANL-6233 








Techniques for ee the specs retention 
properties of Hanford soils, by W. H. Bierschenk, 





Hanford Atomic Products Operation, Richland, 
Wash. Aug 59. Contract AT(45-1)-1350. 38p. 
Order from OTS. $1.25. HW -61644 REV. 


The effect of temperature and flow velocity on the 
decontamination of reactor effluent water with 
aluminum, by W. B. Silker. Hanford Atomic 
Products Operation, Richland, Wash. Dec 59. 
Contract AT(45-1)-1350. 19p. Order from OTS. 
75 cents. HW -62874 
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Removal of EBWR fuel element scale by slurry 
honing, by I. Charak. Argonne National Labora- 
tory, Argonne, Ill. Sep 60. Contract W-31- 
109-eng-38. 18p. Order from OTS. 50 cents. 

ANL-6216 





Some calculations for a plutonium-fueled ZPR-IIl, 
A. R. Baker. Argonne National Laboratory, 
Argonne, Ill. Sep 60. Contract W-31-109-eng- 
38. 24p. Order from OTS. 50 cents. 

ANL-6217 





On the problem of liquid entrainment, by G. C.K. 
Yeh and N, Zuber. Argonne National Laboratory, 
Argonne, Ill. Oct 60. Contract W-31-109-eng- 
38. 116p. Order from OTS. $2.50. 

ANL-6244 
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Procee’ of the conference on transfer function 
measurements and reactor stability analysis 
held at Argonne National Laboratory, Ar " 
[Illinois May 2-3, 1960, by]. A. Deshone Ir. 
and others. Argonne National Laboratory, 


Argonne, Ill. 1960. Contract W-31-109-eng-38. 
332p. Order from OTS. $4.00. ANL-6205 











Reactor development program progress report, by 

“TN, Hilberry and others. Argonne National 
Laboratory, Argonne, Ill. Nov 60. Contract 
W-31-109-eng-38. 59p. Order from OTS. 
$1.50. ANL-6253 





Addendum to hazards summary report for the 
GCRE critical-assembly experiments, by J. W. 
Chastain. Battelle Memorial Institute, Columbus, 
Ohio. Sep 59. Revised November 14, 1960. 
Contract W-7405-eng-92. 30p. Order from 
OTS. 75 cents. BMI-1379 (Rev. ) 








A study of sodium fires, by J. D. Gracie and J. J. 

~ Droher. Atomics International. A Division of 
North American Aviation, Inc., Canoga Park, 
Calif. Oct 60. Contract AT(11-1)-GEN-8. 84p. 
Order from OTS. $2.00. NAA-SR-4383 





Testing of HNPF freeze-seal pump, by R. W. Atz. 
- Atomics International. A Division of North 
American Aviation, Inc., Canoga Park, Calif. 
Nov 60. Contract AT(11-1)-GEN-8. 48p. 
Order from OTS. $1.00. NAA-SR-4387 


Piqua OMR pore system cere opment, by 
, N, Bley and R, W. Bur t. Atomics In- 
ternational. A Division of North American 
Aviation, Inc., Canoga Park, Calif. Nov 60. 
Contract AT(11-1)-GEN-8. 65p. Order from 
OTS. $1.50. NAA-SR-5073 





A test cell for evaluating the air leakage of building 
components, by L, Baurmash and others. 
Atomics International. A Division of North 
American Aviation, Inc., Canoga Park, Calif. 


Sep 60. Contract AT(11-1)-GEN-8. 2lp. Or- 
der from OTS. 50 cents. NAA-SR-5138 


Exponential experiments mith grapes mocérered 
uranium-metal lattices, by R. W. re) 
and R. K, Paschall. Atomics International. 
A Division of North American Aviatinn, Inc., 
Canoga Park, Calif. Sep 60. Contract AT(11-1)- 
GEN-8. 32p. Order from OTS. 75 cents. 
NAA-SR-5409 
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Cost study of a 100-Mw (e) direct-cycle boilin 
water reactor plant, by C. F. r a 
M. Harrer. Argonne National Laboratory, 
Argonne, Ill. July 60. Contract W-31-109-eng- 
38. 98p. Order from OTS. $2.25. ANL-6178 


rational tests of EBWR vapor recovery system, 
. J. Gar a a rgonne 
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The response surface optimization technique, by 
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Pittsburgh, Pa. Jan 60. Volume I 235p., 
Volume Il, 148p. Order from OTS. $7.00. 
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574 -S0G6 A Project history and completion re- 
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Oak Ridge, Tenn. Oct 60. 344p. Order from 
OTS. $3.50. TID-5886 
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147 878 
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152 766 
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152 538 
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171 146 
153 059 
171 137 


Source Page 


Bell Aircraft Corp. , 
Buffalo, N. Y. 


Bell Telephone Labs. , Inc. , 
Whippany, N. J. 


Bendix Radio Div. , Bendix 
Aviation Corp. , 
Baltimore, Md. 


Benson-Lehner Corp. , Santa 
Monica, Calif. 


Biomedical Lab. , Wright Air 


Development Div. , Wright- 
Patterson AFB, Ohio 


Blue Hill Meteorological 
Observatory, Milton, Mass. 


Bolt, Beranek and Newman, Inc. , 
Cambridge, Mass. 


British Columbia U. (Canada) 
Brooke Army Medical Center, 
Fort Sam Houston, Tex. 


Brown U., Providence, R.I. 


Brown U. Div. of Applied 
Mathematics, Providence, 
R42 


Brown U. Div. of Engineering, 
Providence, R. I. 


California U., Berkeley 


California U., Los Angeles 


Cambridge U. (Gt. Brit) 


Carborundum Co. , Niagara 
Falls, N, Y. 


179 


163 


157 


223 


139 
143 
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189 
197 


207 


142 


177 
223 
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201 
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189 
142 
202 
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149 719 
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148 708 
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152 413 
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Carnegie Inst. of Tech. , 
Pittsburgh, Pa. 


Case Inst. of Tech. , 
Cleveland, Ohio 


Central Inst. for Industrial 
Research (Norway). 


Centro di Studio per la Fisica 
Delle Microonde (Italy) 


Chesapeake Instrument Corp. , 
Shadyside, Md. 


Chicago Midway Labs., U. of 
Chicago, Ill. 


Chicago U., Il. 


Crysler Corp. , Detroit, Mich. 


Coating and Chemical Lab. , 
Aberdeen Proving Gound,Md. 


Cologne U. (West Germany) 

Columbia U. School of 
Engineering, New York 

Connecticut U. , (Storrs). 


Cornell Aeronautical Lab. , 
Inc., Buffalo, N. Y. 


Cornell U., Ithaca, N, Y. 


Crosby Labs., Inc., 
Syosset, N. Y. 


Crown Zellerbach Corp. , San 
Leandro, Calif. 


David Taylor Model Basin, 
Washington, D. C. 


Defense Metals Information 
Center, Battelle Memorial 
Inst., Columbus, Ohio 


Diamond Ordnance Fuze Labs. , 


Washington, D. C. 
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Duke U., Durham, N. C. 192 
Eagle-Picher Research Labs. , 

Miami, Okla. 211 
Eastman Kodak Co. , 

Rochester, N. Y. 164 

165 
Educational Testing Service, 

Princeton, N, J. 135 
Electric Storage Battery Co., 

Yardley, Pa. 165 


Electrical Engineering Research 
Lab. , U. of Dlinois, Urbana 189 


214 


Electrical Engineering Research 


Lab. , U. of Texas, Austin 155 
207 
220 
Electronic Communications, 
Inc., Timonium, Md. 208 
Electronics Research Lab. , 
Northeastern U. , Boston, 
Mass. 185 
Electronics Research Lab. , 
Stanford U., Calif. 165 
Electronics Research Lab. , U. 
of California, Berkeley 165 
220 
Engelhard Industries, Inc. , 
Wast Newark, N, J. 165 
Engineering Div., Air Materiel 
Command, Wright-Patterson 
AFB, Ohio 158 
Fairchild Aircraft and Missile 
Div. , Hagerstown, Md. 158 


Fairchild Camera and Instrument 


Corp. , Syosset, N, Y. 223 
Feltman Research Labs. , 

Picatinny Arsenal, Dover, 

N. J. 1600 

173 

Florida State U., Tallahassee 147 
Forest Products Lab. , 

Madison, Wis. 182 
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Forest Products Lab. , 
Madison, Wis. (con.) 


Frankford Arsenal, 
Philadelphia, Pa. 


Franklin Inst. Labs. for Re- 
search and Development, 
Philadelphia, Pa. 


Free U. of Berlin (Germany) 

Fritz-Haber -Institut der Max- 
Planck-Gesellschaft, Berlin- 
Dahlem (West Germany) 


Fulmer Research Inst. , Ltd. 
(Gt. Brit.) 


Gas Dynamics Lab. , North- 
western U., Evanston, Il. 


General Atomic, San Diego, 
Calif. 


General Electric Co. , 
Richland, Wash, 


General Electric Co. , 
Schenectady, N. Y. 
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150 
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201 


218 


177 
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General Electric Research Lab. , 


Schenectady, N, Y. 


General Millis, Inc., 
Minneapolis, Minn. 


General Telephone and 
Electronics Labs., Inc., 
Bayside, N. Y. 


Geophysical Inst., U. of 
Alaska, College 
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George Washington U., 
Washington, D. C. 


Georgia Inst. of Tech. Engi- 
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Gottingen U. (West Germany) 
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Hamburg Model Basin 
(West Germany) 176 
Harvard Coll. Observatory, 
Cambridge, Mass. 131 
Harvard Medical School, 
Boston, Mass, 141 
Harvard School of Public Health, 
Boston, Mass. 177 
Harvard U., 
Cambridge, Mass, 140 
185 
186 
Harvard U. Div. of Engineering 
and Applied Physics, 
Cambridge, Mass. 192 
Hebrew U. (Israel) 186 
212 
Heidelberg U. (West Germany) 141 
Hiller Aircraft Corp. , Palo 
Alto, Calif. 158 
Hofstra Coll. , Hempstead, 
N. Y, 140 
Hughes Aircraft Co. , 
Culver City, Calif. 166 
212 
Human Factors Research, Inc., 
Los Angeles, Calif. 136 


Human Resources Research 
Office, George Washington U. 
Washington, D. C, 


Dllinois Inst. of Tech. , Chicago 


Illinois State Water Survey, 
Urbana 


Illinois U., Urbana 


Imperial Coll. of Science and 
Tech, , London(Gt. Brit.) 


136 


144 
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151 


142 
147 
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203 
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152 264 


153 005 
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152 372 
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152 450 


152 539 


149 075 
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148 729 
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152 017 
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Imperial Coll. of Science and 
Tech. , London, (Gt. Brit.) 
(con. ) 150 


Industrial Test Lab. , 
Philadelphia Naval Shipyard, 


Pa. 143 
Institute for Advanced Study, 
Princeton, N, J. 186 
Institute for Quantitative 
Research in Economics 
and Management, Purdue 
U., Lafayette, Ind. 224 
Institute for System Research, 
U. of Chicago, Ill. 189 
Institute of Aerophysics, U. 
of Toronto (Canada) 194 
Institute of Geophysics and 
Planetary Physics, U. of 
California, Los Angeles 221 
Institute of Mathematical 
Sciences, New York U.,N. Y. 186 
192 
221 
Institute of Optics, U. of 
Rochester, N, Y. 215 
Institute of Statistics, U. of 
North Carolina, Chapel Hill 186 
187 
222 
lonosphere Research Lab. , 
Pennsylvania State U., 
University Park 155 
| Istituto Nacional de Tecnica 
| Aeronautica Esteban 
Terradas (Spain) 179 
| Istituto di Fisica dell 'Univer- 
sita, Trieste (Italy) 204 


_ Istituto Elettrotecnico Nazionale 


‘Galileo Ferraris" (Italy) 212 
| james Forrestal Research 
Center, Princeton, N, J. 178 
200 
james Pastoriza Associates, 
Inc., Boston, Mass. 174 


john Carroll U. , Cleveland, Ohio 206 
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John Hopkins U., Baltimore, 
Md. 


Kansas State U., Manhattan 


Kansas U., Lawrence 

Laboratoire Mediterraneen de 
Recherches Thermody- 
namiques (France) 

Liege U. (Gelgium) 


Lincoln Lab. , Mass. Inst. of 
Tech, , Lexington 


Lockheed Aricraft Corp. , 
Sunnyvale, Calif. 


Manchester U. (Gt. Brit.) 
Marine Inst. Physical Lab. , 
Scripps of Oceanography, 

San Diego, Calif. 


Martin Co., Baltimore, 
Md. 


Maryland U. , College Park 
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149 070 


148 240 


171 1530 


148 300 
147 646 
148 672 
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Maryland U. , College Park 
(con. ) 215 


Massachusetts Inst. of Tech. , 
Cambridge 151 


Material Lab. , New York 
Naval Shipyard, Brooklyn 218 


Materials Research Lab., U. 
of California 213 
Mellon Inst., Pittsburgh, Pa. 209 


Meteorologic Lab. , U. of 
Illinois, Urbana 151 


Michelson Labs. , Naval 

Ordnance Test Station, 

China Lake, Calif. 209 
Michigan U., Ann Arbor 195 


Michigan U. Research inst. , 
Ann Arbor 195 


Microwave Research Inst. , 
Polytechnic Inst. of 


Brooklyn, N. Y. 167 
215 
Midwest Research Inst. , 
Kansas City, Mo. 143 
195 
Milan U. (Italy) 144 
Minnesota U., Minneapolis 148 
154 
Minnesota U. School of 
Veterinary Medicine, 
St. Paul 139 


Moore School of Electrical 
Engineering, U. of 
Pennsylvania, Philadelphia 167 


191 
Motorola, Inc., Riverside, 
Calif. 158 
168 
Mount Wilson Observatory 131 
Narmco Industries, Inc. , 
San Diego, Calif. 159 
National Bureau of Standards, 
Boulder, Colo. 155 
168 
221 


PB Number 


152 179 
152 214 


152 448 
171 183 
149 656 


152 427 
152 076 


152 227 


148 681 


171 179 


149 672 


148 980 
148 984 
152 365 
152 364 


152 349 
171 162 
152 503 
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153 236 
152 989 


152 384 
152 385 


152 302 


153 259 


151 361-2 
161 579 
151 377-6 
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National Bureau of Standards, 
Washington, D. C. 


National Cancer Inst. , 
Bethesda, Md. 


National Cash Register Co. , 
Hawthorne, Calif. 


National Research Council, 
Washington, D. C. 


National Research Labs. , 
Ottawa (Canada) 


Naval Civil Engineering Lab. , 
Port Hueneme, Calif. 


NavalEngineering Experiment 
Station, Annapolis, Md. 


Naval Ordnance Test Station, 
China Lake, Calif. 


Naval Personnel Research Field 
Avtivity, San Diego, Calif. 


Naval Radiological Defense Lab. 


San Francisco, Calif. 


Naval Research Lab. , 
Washington, D. C. 


Naval Training Device Center. , 
Port Washington, N. Y. 


New Departure Div. , General 
Motors Corps. , Bristol, Conn. 


New York State Coll. of 
Ceramics, Alfred U. 


New York U. Coll. of Engi- 
neering, N. Y. 


186 
202 


144 


207 


142 


159 


218 


181 


180 
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134 


202 
205 
219 
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148 
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200 
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148 724 
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Nonmetallic Materials Lab. , Pennsalt Chemicals Corp. , 
Wright Air Development Wyndmoor, Pa. 145 150 485 
Div., Wright-Patterson 148 152 091 
AFB, Ohio 180 171 136 
Pennsylvania State U., 
North American Aviation, Inc., University Park 148 148 726 
Los Angeles, Calif. 195 171 135 
Pennsylvania State U. Mineral 
' North Carolina State Coll. , Industries Experiment 
| Raleigh 205 ~=—s«:171 143 Station, University Park 156 152 249 
Northwestern Technological Pennsylvania U., Philadelphia 148 152 127 
Inst., Evanston, Ill. 224 148 196 149 148 976 
188 148 685 
| Northwestern U., Evanston, Ill. 152 152 387 
| \ Pennsylvania U. School of 
) Notre Dame U., Ind. 196 148 521 Medicine, Philadelphia 139 152 849 
156 §=6150 217 
1 Noyes Chemical Lab., U. of 
\ Illinois, Urbana 210 152 094 Perception and Conditioning 
f Lab. , Southern Illinois U. , 
2 Office of Defense Research and Carbondale 137 —s: 152 389 
Engineering, Washington,D.C.174 161 535 152 390 
(Rev. 1) 
4 Personnel Lab. , Wright Air 
Office of Naval Research, Development Div. , Lackland 
Washington, D. C. 137 —- 116 30386 AFB, Tex. 134 = 150 790 
‘5 152 798 
| Office of Technical Services, 137 152 272 
| Dept. of Commerce, 
21 Washington, D. C. 168 OTS SB-429 Photointerpretation, Inc. , 
OTS SB-430 Annapolis, Md. 153 152 303 
OTS SB-431 
53 OTS SB-432 Physical Research Lab. , Space 
195 169 OTS SB-433 Tech, Labs., Inc., Los 
185 199 OTS SB-423 Angeles, Calif. 216 §=152 034 
208 OTS SB-434 Physical Science Lab. ,, New 
| 222 OTS SB-439 Mexico State U., 
946 University Park 169 148 717 
967 | Ohio State U., Columbus 135-171 146 
966 | Pickard and Burns, Inc., 
786 | Ohio State U. Research Needham, Mass. 169 148 982 
Ol! Foundation, Columbus 134 149 962 
O12 | 140 =153 252 Pittsburgh U., Pa. 204 =—s:147 542 
963 | 213-152 186 150 857 
298 Oklahoma State U. Research 
663 | Foundation, Stillwater 141 152 247 Plasmadyne Corp. , 
314 | Santa Ana, Calif. 204 171 163 
Oklahoma U. Research Inst. , 
Norman . ‘ 160 171 129 Plastics Techincal Evaluation 
3007 | Center, Picatinny Arsenal, 
Oslo U. (Norway) 216 =152 419 Dover, N. J. 181 161 948 
| 223 148 299 
115i | ; Polytechnic Inst. of Brooklyn, 
Oxford U. (Gt. Brit.) 209 152 487 N.Y. 196 152 245 
152 432 
2 344 Pacific Semiconductors, Inc. , 
Culver City, Calif. 109 152 559 Portsmouth Naval Shipyard, 
213 149 667 N, H. 149 149056 
21 
~ oa Palomar Observatory, San Princeton U., N. J. 188 152545 
43722 | Diego, Calif. 131 152 302 196 148 673 
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Psychological Labs. , Carnegie 
Inst. of Tech. , Pittsburgh, Pa. 137 


Psychophysical Research Unit, 
Mount Holyoke Coll. , South 
Hadley, Mass. 137 


Pertyo Rico U. Coll. of 
Agriculture and Mechanic 


Arts, Mayaguez 156 
Purdue Research Foundation, 

Lafayette, Ind. 188 
Quartermaster Field Evaluation 

Agency, Fort Lee, Va. 205 
Quartermaster Research and 

Engineering Center, 

Natick, Mass. 181 


Radiation Effects Information 
Center, Battelle Memorial 
Inst. , Columbus, Ohio 205 


Radio Corp. of America, 
Lancaster, Pa. 169 


Ramo- Wooldridge Corp. , 
Los Angeles, Calif. 216 


Raytheon Co. , Newton,Mass. 170 
Raytheon Co., Waltham, Mass. 169 


RCA Service Co., Cherry 
Hill, N, J. 170 


Reaction Motors Div. , Thiokol 
Chemical Corp. , Denville, 


N, J. 180 
Remington Arms Co. , Inc. 
Bridgeport, Conn, 174 
Rensselaer Polytechnic Inst. , 
Troy, N. Y. 192 
196 
197 


Republic Aviation Corp. , 
Farmingdale, N. Y. 174 


Research Lab, of Electronics, 
Mass. Inst. of Tech. , 
Cambridge 140 
190 


Research Lab. of Physical 
Electronics, Tufts U., 
Medford, Mass. 170 


Rhinelander Paper Co. , Wis. 176 
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150 887 


152 471 
152 543 


149 674 


171 153 


153 258 
152 560 


152 517 
149 716 
148 276 


171 13% 
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152 257 
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148 674 
152 480 
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150 321 


152 399 
149 652 


152 803 
152 793 
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Rice U., Houston, Tex. 
Robert A. Taft Sanitary 
Engineering Center, 

Cincinnati, Ohio 


Rochester U. School of 
Medicine and Dentistry, N. Y. 


Rock Island Arsenal Lab., Il. 


Rome Air Development Center, 
Griffiss AFB, N. Y. 


Rome U. (Italy) 

Rosemount Aeronautical Labs. , 
U. of Minnesota, 
Minneapolis 

St. Louis U., Mo. 


Saskatchewan U., (Canada) 


School of Aviation Medicine, 
Brooks AFB, Tex. 


Scientific Radio Products, Inc., 
Loveland, Colo. 


Short Bros. and Harland, Ltd. 
(Gt. Brit.) 


Solar Aricraft Co., San 
Diego, Calif. 


Southwest Research Inst. , 
San Antonio, Tex. 


Space Sciences Lab. , General 
Electric Co. , Philadelphia, Pa. 

Sperling Labs. , Arlington, Va. 

Sperry Phoenix Co., Ariz. 

Springfield Armory, Mass. 

Stanford Electronics Labs. , 
Stanford U., Calif. 


Stanford Research Inst. , 
Menlo Park, Calif. 


188 


176 


143 
179 
21 


143 
153 
170 
209 


142 


197 


145 


132 


133 


135 
140 


141 


170 


171 


178 


197 


132 


178 


143 


160 


144 
208 
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156 
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152 430 


152 064 


148 277 


161 969 
161 897 


148 277 
152 548 
152 547 
152 405 


152 534 
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152 085 
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152 282 
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152 433 
152 765 
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149 600 


152 527 


171 152 | 


152 464 


152 622 | 


148 294 
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Stanford Research Inst. , 

Menlo Park, Calif. (con.) 156 

181 

213 

221 
Stanford U., Calif. 149 
Stanley Thompson Labs. , 

Columbus U., New York 199 
Stelma, Inc. , Stamford, Conn. 171 
Stevens Inst. of Tech. , 

Hoboken, N, J. 205 
Syracuse U., N, Y. 188 
Systems Dynamic Analysis Div. , 

Wright Air Development Div. , 

Wright-Patterson AFB, Ohio 175 
Systems Research Field Lab. , 

Johns Hoplins U., 

Jamestown, R. I. 171 
Technische Hoogeschool, 

Delft (Netherlands) 141 
Technische Hochschule, 

Munich, (West Germany) 197 
Tele-Dynamics, Inc. , 

Philadelphia, Pa. 151 
Tennessee U., Knoxville 137 
Texas A. and M. Coll., 

College Station 151 
Theoretical Chemistry Lab. , 

U. of Wisconsin, Madison 149 
Timber Engineering Co. , 

Washington, D. C. 183 

184 

Torino U. (Italy) 216 

Tufts U., Medford, Mass. 139 
Tufts U. School of Medicine, 

Boston, Mass. 140 

141 

Universal Match Corp. , 

St. Louis, Mo. 175 
University Coll., Cork (Erie) 188 
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148 286 
153 008 
148 671 
149 064 


152 488 


152 147 
152 513 


149 714 


149 717 
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153 006 
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152 271 


152 569 


161 408S-1 


171 169 
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171 171 
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171 173 
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171 176 


152 481 
152 853 
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152 531 
152 852 


171 157 
149 073 
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University of Southern 
California, Los Angeles 135 
University of Southern 
California. neering 
Center, Los Angeles 192 
197 
210 
Uppsala U. (Sweden) 132 
133 
188 
214 
Utah U., Salt Lake City 175 
Vienna Inst. of Tech. (Austria) 160 
Vienna U. (Austria) 204 
Washington U., St. Louis, Mo. 188 
Washington U. , Seattle 138 
153 
188 
Washington U., Seattle. Div. of 
Counseling and Testing 
Services 189 
191 
224 
Wayne State U. , Detroit, Mich. 189 
Weizmann Inst. of Science 
(Israel) 217 
Western Development Labs. , 
Philco Corp. , Palo Alto, 
Calif, 171 
Western Electric Co., Winston 
Salem, N. C. 171 
Westinghouse Electric Corp. , 
Baltimore, Md. - 171 
172 
203 
Wes Electric Corp. , 
East Pittsburgh, Pa. 214 
Westinghouse Research Labs. , 
Pittsburgh, Pa. 172 
Willow Run Labs. , U. of 
Michigan, Ann Arbor 222 
Wisconsin U., Madison 208 


152 482 
152 396 


147 642 
152 166 
152 168 
152 148 
152 149 
152 167 


148 719 


152 483 
152 493 


153 256 


153 380 


148 981 


152 348 


149 673 
149 909 
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Ablation materials 
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--Testing equipment 

Accelerators 
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Acetates 
--Metabolism 

Achievement tests 
--Reliability 

ACOE 

Acoustic impedance 
--Mathematical analysis 


Acoustic materials 
--Development 

Acoustic nerve 
--Surgery 

Acoustic waveguides 
--Mathematical analysis 

Adhesives 
--Stresses 

Aerial photography 
--Military requirements 

Aerial reconnaissance 
--Effectiveness 

Aerobee Hi 

Aerodynamic heating 


--Countermeasures 
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--Heating 
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--Scheduling 
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--Test results 
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--Test results 
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~-Materials 


--Temperature factors 
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U. S. DEPARTMENT OF COMMERCE FIELD OFFICES 


SERVE THE BUSINESS COMMUNITY 


The Department of Commerce maintains Field Offices to enable the business community to 
avail itself locally of Government facilities designed to promote commerce. Working closely with 
various units in the Department and, when necessary, with other Government agencies, the Field Offices 
provide business services to manufacturers, wnolesalers, retailers, trade publications, trade associa- 
tions, advertising agencies, research groups, financial institdtions, and exporters and importers. 


Experienced personnel will gladly assist in the solution of specific problems, explain the scope 
and meaning of regulations administered by the Department, and provide practical assistance in the 
broad field of domestic and foreign commerce. Field offices act as official sales agents of the Super- 
intendent of Documents, and maintain an extensive business reference library containing periodicals, 
directories, publications and reports from official as well as private sources 


Among the many services which businessmen have found of value are: 


GENERAL 
@ Management and business aids 


@ Establishing a new business 


BASIC ECONOMIC DATA 


@® Census data, with national and often State and 
regional breakdow1 n manufacturing, wholesa 


ing, retailing, service industries, employment and 
unemployment } 
a Basi record yt natior 


il income and product 


regional trends, Dalal of payments, fore 


MARKETING AND DISTRIBUTION 


Alt 


® Development and maintenance of market 
® Distribution channels, facilities and service 
®@ Marketing nd distribution statistics 


COOPERATIVE OFFICES 


lo make the services of the Department of 


PRODUCTION 


® Modernization of plant processes and other tech- 
nological aids 


@ Development of new products 


® Government-owned patents for free license 


® Commodity standards 


FOREIGN TRADE AND INVESTMENT 
@ Tariff and exchange regulations 
® Import and export quotas, licensing regulations 
Statistics on imports and exports 

Investment and trade opportunities abroad 


Economic conditions in foreign countries 


ommerce more widely available, agreements 


have been entered into with more than 750 Chambers of Commerce, Manufacturers Associations, 
and similar business groups under which these organizations have become official Cooperative Offices 


of the De partment If specific information ts not « 


be referred to the nearest Departmental field office 


Department 


ALBuquERQuE, N. Mex.., Post Office Bldg 

Attanta 3. Ga., 66 Luckie Street NW 

Boston 9, Mass., Post Office and Courthouse 

Burrato 3, N. \ Ellicott Street 

CHARLESTON #4, S. (¢ , oergeant Jasper Bidg., West End 
Broad Strect 

Cuevenne. Wyo., Federal Office Bldg 

Cuicaco 6. Int... 226 West Jackson Blvd 

CINCINNATI 2, Onto, Post Office and Courthouse 

CLeveLann 14, Onto, 1100 Chester Avenue 

Dattas, Tex.. 500 South Ervay Street 

Denver 2. Coto.. New Custom House 

Detroit 26. Micn., Federal Bldg 

GREeNsnoro, N. C., Post Office Bldg 

Houston 2. Tex., 430 Lamar Avenue 

JACKSONVILLE 1, Fia., Federal Bldg 

Kansas Crry 6, Mo., Federal Office Bldg 


1 hand in the Cooperative Office, your problem will 


Field Offices 


Los Anceves 15, Cautr., 1031 South Broadway 
Memputis 3. TeNN., 22 North Front Street 

Miami 32. Fra., 300 NE. First Avenue 
MINNEAPOLIS 1, MINN., Metropolitan Bldg 

New Orveans 12, La., 333 St. Charles Avenue 
New York 17,N. Y., 110 E. 45th Street 

Puitape cpuia 7, Pa., 1015 Chestnut Strect 
PHoenrx, Ariz., 137 N. Second Avenue 
PirtspurGH 22, Pa., 107 Sixth Strect 

PorTLAND 4, Orec., Old U. S. Courthouse 

Reno, Nev., 1479 Wells Avenue 

Rich MoND 19, Va., 1103 East Main Street 

St. Louts 1, Mo., New Federal Bldg. 

Sat Lake Crry 1, Uran, 222 S. W. Temple Street 
San Francisco 11, Cauir., 555 Battery Street 
SAVANNAH, Ga., U. S. Courthouse and Post Office Bldg. 
SeaTtT_e 4, Wasu., Federal Office Bldg. 


For local telephone listing, consult section devoted to U. S. Government 


ee 


a 


rine ke POET aaa oben 


ee ata patna atte ne 


ROUT MN tet a ne TNR ene | 





